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PREFACE. 


Thi  opportnnity  afforded  by  the  preparation  of  this  book  for 
the  presentation  of  a  brief  Modern  Anatomy  haa  been  deemed  too 
valuable  to  saorifice  by  duplicating  existing  "  Anatomical  Com- 
penda."  The  science  is  steadily  advancing  in  the  discorery  of 
new  facts.  Twenty  years  ago  the  German  anatomists  recorded  dia- 
ooveries  which  are  only  now  coming  to  the  notice  of  the  American 
student.  A  hand-hook  can  at  most  contain  only  the  essentials  of 
tlie  science,  aud  in  the  preseut  instance  the  effort  has  been  to 
select  such  knowledge  as  will  be  moat  useful  to  the  student  and 
the  practitioner. 

Id  the  hope  of  presenting  some  uew  descriptions  not  acces- 
sible to  all  fltudenta,  I  have  compiled  the  sections  on  Osteology, 
Arthrology,  and  Myology  from  Heule  and  from  Quain,  while  Oray's 
Anatomy  and  notes  on  the  lectures  of  Prof.  George  S.  Huntington 
of  the  College  of  Physicians  and  Surgeons,  New  York,  have  also 
been  largely  consulted.  The  order  and  classification  of  Henle 
have  been  followed  throughout:  joints  are  mostly  from  his  work, 
and  where  his  descriptions  of  them  differ  greatly  from  those  of  Eng- 
lish text-books,  they  have  been  described  separately  in  fine  print. 
Many  muscular  anomalies  have  been  mentioned  in  fine  print. 
New  names  for  muscles  as  agreed  upon  by  the  German  Ana- 
tomical Society  have  been  marked  "p.  n."  (proposed  name). 
Dlustntions  from  Gray,  Qnsin,  Henle,  and  Schwalbe  have  been 
reprodnoed  to  Ulnstrate  special  points.  English  and  roetrio  meas- 
Uteroents  are  both  given,  the  English  being  approximately  correct. 

lU 


Space  has  been  gained  by  coDciseness  and  by  tbe  omisrion  of  many 
monosylUbia  words.  It  is  to  be  noted  that  tbe  qneatioas  are,  in 
a  seaBC,  beadmgB  introducing  generally  a  large  &nionitt  of  infomiK- 
tion  in  the  answers. 

The  Glossary  has  been  written  in  tbe  hope  of  promoUng  a  cor- 
rect pronunciation  of  anatomical  terms. 

t  have  to  acknowledge  the  assistance  of  Dr.  Andrew  O'Mallej 
and  the  Editor  of  the  Series,  who  have  written  tbe  sections  oa 
Angeiology,  Neurology,  and  Splanchnology.  In  the  latter  sectioD 
tbe  relations  of  the  viscera  arc  with  slight  modifioatioDS  those 
given  by  Professor  George  S.  Huntington,  and  the  works  of  Quain 
and  Gray  serve  as  the  basis  for  the  general  descriptions  of  the 
viscera,  as  well  as  for  tbe  sections  on  Angeiology  and  Neur- 
ology. 

This  volume  is  not  intended  to  replace  text-books,  but  will  be 
fonnd  serviceable  in  facilitadng  the  remembrance  of  knowledge 
gained  fVom  more  extended  works  and  at  the  dissecting-table. 

FRED  J.  BROCKWAY. 
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ANATOMY. 


DBFIMITION   AND  SUBDIVISIONS  OF  AKATOMT. 
Wltst  MX9  the  o1)]ect  uid  BUbdiTisioiis  of  uuttomy  ? 

Ila  object  is  to  find  out  the  ertmclnre  of  organized  bodies.  This  aci- 
ertce  includes  Human,  Comparative,  ajid  Vegetable  Anatomy. 

The  anitoal  poeecsses  tvo  tubes,  the  animal  and  vegetative :  the  former 
contains  the  spinal  cord  and  brain,  distinguishing  in  part  (lie  animal 
from  the  plant;  the  vegetative  tube  is  common  to  both,  and  encloses  t)ie 
organs  of  nutrition  ana  reproduction. 

Human  Anatomy  ia  subdivided  into  HisIoIoct,  or  General  Anatomy, 
and  Descriptive,  or  Spedal  Anatomy.  The  following  pages  treat  of 
Descriptive  Anatomy. 

EtHBR70IiOQT. 
Brieflr  desdibe  the  process  of  derelopment. 

The  human  oium  is  a  small  cell,  jhtih  inch  in  diameter;  its  wall  is 
the  vilfl/hie  mendimne,  its  body  the  yak,  its  nucleus  the  germinal  ve*uJe, 
and  its  nucleolus  the  germinal  spot  If  all  the  food-yolk  undergoes 
changes,  as  in  mammaK  the  ovum  ia  holoirUutic ;  if  only  part,  as  in 
fishce,  it  ia  tntroh/titlic.  When  the  ovum  matures  the  germinal  vesicle 
divides  and  entrudes  two  po/or  globulet;  inside  the  yolL  is  formed  a 
fern/ tie  jironudeut. 

These  changes  occur  whether  the  ovum  is  fecundated  or  not.  Should 
another  cell,  the  tpennatozoon,  enter  the  yolk,  its  tail  disappears  and  its 
head  become*  the  male  pronxtdevi.  The  union  of  the  two  pronuclei 
fomia  the  first  twgmentation  sphere.  Halves  are  formed  of  this  sphere, 
each  one  again  splits,  and  so  on :  when  about  ninety-six  cells  are  formed, 
an  upper  group  of  asty-four  will  completely  enclose  a  lower  group  of 
thirty-two. 

The  outer  proup  lines  the  vitelline  membrane,  and  from  it  eomes  the 
primitive  rctoderta,  the  epiUatt  or  serous  layer.  From  the  enclosed 
group  oomes  the  primitive  entoderm,  the  hifpoblasl  or  mucous  layer ;  be- 
tween them  is  later  develo|ied  the  primilite  mesoderm,  the  mesoblatt.ot 
vascular  layer.  On  the  outer  layer  there  appears  a  shaded  patch,  the 
arru  germinatita,  and  in  this  come  in  order  (I)  the  primiliKe  streak,  (^) 
the  tnetluUary  atnal,  (3)  the  ekonla  •inrinlisoT  notochortl,  and  (4)  the 
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nwM&IotfK  tomitt* :  the  first  is  tnoeient ;  the  third,  round  which  the 
TertebnJ  oolumn  forms,  is  more  pei»st«nt ;  the  second  uid  fourth  ftre 
penniuient.    The  primitive  8tre«k  soon  acouirea  a  primttwe  grooa; 

The  medullary  or  neural  cans]  is  conGned  to  the  cpiblast,  and  formed 
by  two  lateral  ridees  meeting  doreally.  The  chorda  cfonalis  is  a  thicken- 
ing of  the  hypoblast,  and  its  remains  are  the  centres  of  the  interverte- 
bral disks.  The  lateral  mesoblast  cleaves  into  two  plates :  one  clings  to 
the  cpiblast,  fonnins  the  aomato^ieure ;  the  other  (o  (he  hypoblast,  firm- 
ing the  tf^nchiiopUure.  The  former  forms  part  of  the  wall  of  the 
body,  the  latter  part  of  the  wall  of  the  alimentary  tract,  and  between 
the  two  is  the  catom,  or  pleuro- peritoneal  cavity. 

In  the  paraxial  mesoblast,  in  the  region  whicD  trilerwafti  becomes  the 
neck,  is  developed  a  linear  series  of  quadrangular  masses,  the  mes»- 
hlastic  somites. 

At  the  anterior  end  of  the  neural  groove  are  formed  three  primary 
cerebral  vaidn;  later  the  anterior  and  posterior  divide  each  into  two, 
making  five  in  all. 

The  steps  to  be  noted  are— (1)  formation  of  polar  globules  and  the 
male  and  temale  pronuclei ;  (2)  segmentation  of  yolk;  (3)  arrangement  of 
cells  inside  the  vitelline  membrane  into  two  groups;  (4)  separation  of 
cells  into  epiblast,  mesoblast  (two  layers),  aud  Hypoblast ;  (5)  formation 
of  area  fcerminativa ;  (6)  primitive  trace;  (T)  primitive  groove  caused 
by  heapmg  up  of  "dorsal  plates;"  (8)  neural  canal  formed  by  the 
meeting  of  dorsal  plates;  (9)  under  this  canal  formation  of  notochord 
from  hypoblast ;  (10)  a  line  of  square  segments,  the  mcsoblastic  plates; 
(11)  somalopleure  and  s planch nopleure  and  body-cavity;    (12)  three 

Erimary  cerebral  vesicles;  (13)  curving  of  the  embiyo  Jongitudinally  md 
iterally,  comparable  to  a  canoe,  the  body-cavity  rorresponding  to  the 
well  of  the  canoe ;  ( 14)  the  yolk-sac  outside  the  body-cavity  is  the  um- 
bilical vesicle,  providing  nutrition  until  the  placenta  is  formed. 

What  puts  are  derived  from  each  blastodermic  lairer  7 

From  fpiblwil,  the  whole  nervous  system,  brain,  spinal  cord,  peripheral 
and  sym^thetio  nerves ;  epithelial  structures  of  the  organs  of  special 
sense;  epidermis  and  appendages,  as  hair  and  nails;  epithelium  of  glands 
which  open  upon  the  skin  surface,  as  mammary',  sweat,  and  sebaceous 
glands;  muscular  Gbres  of  sweat-glands;  epithelium  of  mouth,  except 
that  covering  tongue,  and  of  glands  opening  into  it ;  enamel  of  teeth ; 
epithelium  of  nawl  passages  and  of  glands  and  cavities  opening  into 
them. 

Prom  maoUatl,  genito-urinary  organs,  except  epithelium  of  bladder 
and  urethra ;  all  voluntary  and  involuntary  muscles,  except  muscular 
fibree  of  sweat-glands;  vascular  and  lymphatic  sysitems;  serous  mem- 
branes and  spleen ;  skeleton  and  all  connective-tissue  structures  of  body. 
From  hj/pub/aiif,  epithelium  of  alimentury  canal  from  back  of  mouth 
to  anus, -and  of  gland!s  which  open  into  this  part  of  the  tube;  epithelium 
of  Eustachian  tube  and  tympanum  ;  epithelium  of  bronchial  tubes  and 
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airsacs  of  lungs ;  epithelium  of  the  ve«cles  of  the  thvroici ;  epithelial 
neets  of  the  thymus ;  epithelium  of  orinary  bladder  ana  nrelfara. 

DESORIPnVB  ANATOMY. 
What  are  the  systenu  of  deecriptiTe  anstotnr  7 

).  Osteology,  the  booes;  2.  Arthrology,  the  articulations ;  3.  Myol- 
ogy, the  volutitajy  muscles,  fasciffij  and  aponeuroses ;  4.  Angeiolo^,  the 
heart,  blood-vessels,  and  lymphatics ;  S.  Neurology,  spinal  cord,  brain, 
nerves,  and  organs  of  the  senses ;  G.  Splanchnology,  the  organs  of  res- 
piration, digestion,  reproduction,  and  urination. 

An  organ  is  capable  of  isolation  :  organs  make  up  a  system,  and  sys- 
tems an  apparatus. 

Wliat  are  some  of  the  descriptive  teims  1 

The  body  is  always  supposed  to  stand  erect,  with  hands  at  the  sides 
and  palms  to  the  front.  S'ipmor  and  inferior  correspond  to  cephalic 
and  caudal,  anterior  and  posterior  to  ventml  and  dorsal.  As  the  body 
is  bilaterally  symnietrieal,  it  may  be  divided  into  similar  halves  by  a 
median  plane  passing  from  before  backward.  The  line  along  which  this 
plane  meets  the  surface  of  the  body  is  the  median  7inc,  The  words  iii' 
lernal  and  rxlcmal  refer  to  points  nearer  to  or  farther  from  the  median 

filanc.  Henle  uses  median  for  inlemal,  and  lateral  for  external ;  the 
imner  looks  toward  the  median  line,  the  latter  from  it. 

Soffitlal  denotes  an  antero-posterior  direction  in  or  parallel  to  the 
median  plane  ;  coronal  or  frontal  denotes  a  transverse  direction  at  right 
angles  to  the  sagittal.  Other  terms  applied  to  surfaces  or  borders,  like 
Pfrtrfiro/,  Eternal,  radial,  vlnar,  fiexor,  extejitor,  proximal  (nearest  the 
trunk  or  centre),  dieted  (away  from  the  trunk),  are  often  convenient. 

A  surface  is  said  to  "  look  "  in  a  certain  direction  when  a  perpendic- 
ular to  the  surface  points  in  that  directitm. 

OSTEOLOGY. 
What  is  the  skeleton  ? 

The  flkeklon  Is  the  solid  fi^mework  of  the  body,  composed  of  bones 
complcietl  by  cartilage.  In  the  lower  animals  there  may  be  an  endo- 
d:elriou,  the  deeper  framework  corresponding  to  the  human  skeleton, 
and  an  riofketeton,  comprising  the  integument  and  hardened  structures 
connected  with  it  All  vertebrate  animals  possesses  an  endoakelclon  ; 
some  have  an  cioskcleton. ,  Most  invertebrate  animals  possess  nn  exo- 
skeleton  only. 

What  are  tlie  nses  of  bones  7 

(l)They  serve  as  levers  upon  which  attached  muscles  act;  (2)  sup- 
port ;  (3)  protection  of  delicate  organs ;  14)  eonlribute  to  the  formation 
of  jointo;  (5)  by  elasticity  of  curvature  tend  to  diminish  shocks. 
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How  an  bouas  fimied  7 

The^  are  fiirmed  by  ossification  in  tliree  wkys:  (1]  in  cutilage,  oot 
firom  it;  (2)  in  memDrane;  (3)  Bubperiosteallv. 

The  bones  of  the  vertex  of  the  skiill— i".  «.  the  pariettds,  the  frontal, 
the  tabular  part  of  the  occipital,  the  aquamous  and  tympanic  parts  of 
the  temporal,  the  inner  plate  of  the  pterygoid  process,  the  bonea  of  tliu 
face  except  the  inferior  turbinate  ana  part  of  the  lower  jan— are  formed 
in  membrane.  The  base  of  the  skull  and  the  other  bonea  of  the  body 
are  formed  in  carUlage.  A  deposit  of  bone  begins  at  one  spot,  the 
primar}/  centre ;  the  ahall  or  diaphysis  is  formed  from  this.  Must  bones 
nave  other  centres  of  ossification,  gecondarjf  or  /er(iaTy,and  parts  de- 
rived from  them  are  the  epiphynet  [grmaing  upon).  The  growth  of 
bone  in  length  depends  largely  upon  the  cartibge  between  the  epipbyeis 
and  diaphysis ;  this  cartilage  acta  as  a  buffer  in  concussions.  The  growth 
in  circumfercticc  is  by  subperiosteal  ossification. 

Some  bones  ossify  early^  atfordJng  to  their  function — e.  n.  the  lower 
jaw  and  ribs,  because  suction  and  respiration  come  into  play  at  birth. 
The  first  primary  centre  to  appear  is  in  tlie  clavicle,  at  the  fifth  week  of 
f(Eta]  life  j  the  last  secondary  centre  to  appear  is  in  the  sternal  end  of 
the  clavicle,  at  the  eighteenth  year.  At  birth  nearly  all  primary  centres 
have  appeared  (the  pisiform  not  till  the  twelfth  year),  and  only  one 
secondary  centre — vie.  that  for  the  lower  extremity  of  the  femur,  pos- 
siblj-  one  for  the  upper  extreniity  of  the  tibia. 

What  are  tbe  iuIbs  for  the  direction  of  madnllaiy  uteileB? 

1 .  The  medullary  arteries  run  from  thr,  knee  and  towmrd  the  libow.  2. 
The  secondary  centre /rnnt  wbica  the  artery  runs  is  the_fim  to  appear. 
3.  The  epiphysis  jir«(  to  appear  is  laxt  to  unite  (except  in  case  of  fibula, 
where  its  lower  epiphysis  appears  first  and  unites  first).  If  there  is  but 
one  secondary  centre  in  a  bone,  the  artery  runs  from  it.  Rule  1  may 
be  remembered  by  flexing  the  knees  and  elbows,  and  noting  that  the 
medullary  arteries  run  down  as  though  impelled  by  gravity. 

The  oblinuity  of  the  vascular  canals  is  really  due  to  the  inequality  of 
growth  of  tne  two  ends :  the  one  growing  more  rapidly  carries  ihc  artery 

Briefly  deacriba  the  stmctnre  of  bone. 
This  description  includes  that  of  the  periosteum,  marrow,  and  bone 

The  perioilriim,  or  bone-skin,  consists  of  two  layers,  an  outer  fibrous 
and  an  inner  vascular  one,  beneath  which  are  grannlar  cells  culled  otleo- 
bta»U.  The  periosteum  serves  as  a  nidus  for  vessels,  and  is  related  to 
the  growth  and  reiKWal  of  bone.  It  is  looser  on  young  bone  than  on 
old,  and  looser  on  the  sbafl  than  on  the  extremities.  The  dura  mater  of 
the  bra'm  is  allied  to  periosteum. 

Tlie  nuimno  fills  the  medullary  eniinl,  I'uncellous  spaces,  and  Urge 
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HaveiBian  canals.  The  medoUarv  canal  U  lined  with  eadoKtaim. 
MuTOiT  VMS  t)e  ytSow  or  red:  tne  former  is  in  adult  long  bonea 
and  contains  96  per  cent  TaL  In  the  abort  and  flat  bones,  in  the 
cancellated  ends  of  long  bones,  in.  the  bodies  of  the  vcTtebrse,  in  the 
cranial  diploe,  in  the  Bternum  and  ribs,  and  in  all  bones  of  the  fcetus 
and  infant,  the  marrow  ia  red  and  fluid,  contuning  72  per  cent,  water 
and  a  trace  of  fat  Marrow  may  possess  Ave  kinds  of  cells :  ( 1 )  fat- 
cella;  (2)  marrow-oellB  proper,  resembling  white  blood-cells,  and  possesa- 
ing  amceboid  movement;  (3)  small  nucleated  reddish  cells;  (4)  cells 
containing  one  or  two  red  blood-corpuscles ;  (5)  giant-cells  (osteoclasts  or 
inyeloplaxes),  vhich  are  concerned  with  bone-absorption.  Marrow  may 
help  tonn  and  renovate  blood,  form  bone,  and  has  nutritive  properties. 

Boni:  propn-  may  be  compact  or  cancellous ;  the  separate  cancelli  have 
the  same  structure  as  the  compact  bone.  Long  bones  have  an  outer 
shell  of  compact  substance,  spongy  tissue  at  the  ends,  with  a  dense  layer 
beneath  the  articular  cartilage,  and  a  medullary  canal 

Flat  bones  have  two  compact  plates  cnclt^ing  a  spongy  layer,  the 
diploS. 

Solid  bone  is  made  up  of  Saverti'an  tyxtemM  (Havers,  an  English  phy- 
sician). A  central  hole  is  the  Havmian  canal.  ^^  inch  in  diameter,  and 
five  to  fifleen  concentric  rings  around  it  are  the  utmella.  Between  the 
lameltaiaredarkspecks,  the  (acuntr,  which  are  connected  with  each  other 
and  the  central  canal  b^  fine  lines,  the  canaliaili.  Lamellse  may  be  con- 
tmtrtCy  around  Haversian  canals;  intentitial,  between  Haversian  sys- 
tems; and  a'rcwn/erenliiil,  surrounding  the  bone.  The  canals  connect 
tlte  niediilbuy  cavity  with  the  surface  of  the  bone,  allowing  free  permea- 
tion of  Mood-vesseto. 

The  tantelUe  may  be  stripped  np  as  thin  films,  and  seem  bolted  together 
by  the  perfomtingfibm  of  Sharpy.  In  thin  plates  of  bone  there  are 
no  Haveisian  canUB,  but  lacume  and  eanaliculi  are  present 

Wbat  Is  tbs  airangament  of  the  vascular  and  nerve  supply? 

The  arteries  are  perio»le»l.  articular,  and  medullary  (all  are  nutrient). 
The  veins  emerge  from  the  bone  in  the  same  places  that  the  arteries 
enter.  Lj-mphatics  accompany  the  vessels.  Nerves  enter  with  the  arte- 
ries, and  are  destined  for  the  vessels:  none  are  known  to  end  in  bony 
lisMie  itself 

What  1j  tlu  pmpou  of  the  mednllary  cavity  7 

To  allow  greater  surface  for  mnscular  attachment  with  economy  of 
weight ;  for  strength,  a  hollow  cylinder  being  stronger  than  a  solid  one 
of  same  weight  In  some  water  animals  the  bones  are  nearlv  solid,  act- 
ing as  ballast  In  birds  the  bones  are  light,  with  large  medullary  cavities 
mitd  with  warm  air  from  the  lungs.  In  the  honiiui  subject  there  are 
air-celle  in  a  few  bones.  rj,nt,7PT)Got)ylc 
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What  are  the  phrslcal  and  chemical  charaetets  of  bime  ? 

Boneconsistsone-thirdofanimalmatter,  giving  tenacity  and  elasticitj. 
impregnntei]  with  earthy  salts,  two-lliirds,  in  the  form  of  minate  gnm- 
iiles :  this  gives  rigidity  and  brittleness.    The  aoalyus  by  Lehnuui  is — 

Gdatln  ail  d  blood- veaseU, .33  per  cent. 

Phoapbate  of  calcium 57        " 

Carbouate  of  calcium 8        " 

Fluoride  of  calcium 1        " 

Plioaphate  of  magneeium, 1        " 

100  per  cent. 

Some  add  1  per  cent,  of  oity  matter.  _  , 

Pure  bone  is  thoiieht  to  be  a  definite  compound,  whether  from  a  chUd 
or  old  person ;  it  differs  in  compactness  and  anungement.  The  petrous 
)H)r(ionof  the  temporal,  and  the  long  bones  ns  a  whole,  have  an  excess  of 
inorisiinio  matter  cum  pared  with  bones  of  the  trunk^the  up^r  extrcmiiy 
uioi'o  tliaii  the  lower.  In  rickets  the  earthy  matter  may  sink  to  20  per 
cent. ,  tnsteiid  of  fiG  per  cent  Calcium  phosphate  forms  more  than  half 
of  bune  and  HK  per  cent  of  enamel  of  teeth.  Bone  is  twice  as  strong 
as  oak,  three  times  as  strong  as  elm,  and  twenty-two  times  as  strong  as 
freiiHtone.  A  cubic  inch  will  support  5000  pounds  weight  i  it  requires  800 
or  'MM  )K)imds  to  fracture  the  (emmr. 

What  is  the  anmber  of  hones  in  the  human  skeleton  ? 
2011  in  the  adult ;  thus : 


single 


Pain.    TotaL 


r  The  vertebral  eolnmn  . 
I  Tho  ribs  and  aler 


Ttie  patella  and  pisiform  are  included,  but  not  the  ossicles  of  the  ear  or 
Buialf  sesamoid  bones ;  the  teeth  belong  to  the  epidennal  layer. 
Into  what  classes  are  bones  dividhle  7 

(1)  Long  or  ci/liiidncai,  about  90  in  number;  i2)  hitvlar  or Jht.  for 
protection  or  muscular  attachment,  numberiiig  40;  (3)  (Aorf.  forsttength, 
numbering  30;   (41  irreffiilar.  mostl;y-  situated  symmetrically  nt-ross  the 
median  plane  of  the  body,  numbering  40. 
Htentlon  some  terms  used  in  descriptions. 

There  are  eminences  and  depressions,  an  articular  and  non-articular 
subdivision,  of  each  variety. 

Articular  I'Diini'iiit's  an-  i-idled  hrmlt  and  condylet:  non-ariicidnremi- 
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nenocfl  are  fpieondylm,  trochanter*,  tubartmtia,  tvberde*.  wpina,  Una, 
npophi/iet,  elc.  An  apophysis  [fxcracetice)  has  never  been  sepoMle 
Trom  the  surface  of  bone ;  an  epiphj'siB  is  developed  from  a  separale 
centre. 

Certain  adjectives  used  are — diaoui,  like  a  bed ;  eontcoid,  like  a  crow's 
beak ;  comnoiit,  the  lip  of  a  curve ;  hamiilar,  like  a  hook  ;  malleoinr, 
like  a  mallet;  magtold,  tike  a  nipple;  odontoid,  like  a  tooth  ;  pteryarn'd, 
like  a  irinjt ;  tjmiimx,  thom-like ;  ulyloid,  hke  a  pen ;  voginal,  ensheathinK. 

Articular  cavities  are  mtylnid,  like  a  deep  cup ;  gleiumi,  like  a  shallow 
cun ;  trofh/fir,  pulloy-like ;  nfjvwtd,  like  the  Qreek  letter  for  t. 

Non-articular  cavities  are  fima,  muxes,  Juruif*,  grooeet,  canals,  hia- 
latfn,  etc 

BONES  OP  THE  TRUNK. 

The  clavicle  and  scapula  do  not  belong  to  the  tmnk ;  they  form  the 
shoulder  f;irdle. 

The  06  innominatutn  eoes  to  form  the  pelvic  girdle,  coninleled  behind 
by  the  Kicnini.  which  belont^a  to  the  trunk.  The  animal  tube  is  enclosed 
b}'  the  vertebral  column ;  the  vegetative  tube  is  in  front  of  this  and  be- 
hind the  hyuid  Wne  and  stemum.  The  parts  of  ihe  trunk  are  the  ver- 
tebral column,  the  stemum  and  ribs,  the  Dyoid,  and  bones  of  the  skull. 

THE  VERTEBRAL  COLUMN. 

1.  The  rrriffind  cnliimii  iscomposctl  of  a  series  of  vertebrw  (verto,  to 
turn),  oripinalty  thirly-lhree  in  number.  The  upper  twenty-four  remain 
separate  as  movable  or  true  vertebra) ;  these  are  succeeded  oy  five  united 
into  the  nacritm ;  then  follow  four  dwindled  segments  nnilcd  into  the 
ctircyx.     ThcMC  lower  nine  ure  the  6xcd  or  false  vertebra;. 

Bcirinntng  at  the  skull,  there  are  seven  cervical,  twelve  dorsal  or 
thotacic  connected  with  Hbs,  Svc  abdominal  or  lumbar,  five  sacral,  and 
four  i-occygeal  vertebra;.  The  number  in  the  cervical  region  is  constant; 
thoM!  bHwecn  the  dorsal  and  lumbar  may,  vary  reciprocally.  If  there 
are  but  eleven  pairs  of  ribs,  the  twelfth  doreal  vertebra  will  have  lumbar 
characteristics;  if  thirteen  paira,  the  first  lumbar  will  have  dorsal  cha- 
racteristics. A  trnnsilional  himho-mcral  vertebra  is  met  with,  one  side 
connected  with  the  sacrum,  the  other  having  a  free  transverse  process. 

Describe  the  characteristics  of  a  vertebra. 

The  first  two  cervical  vertebne  are  called  rotation  vertebrfB ;  all  the 
other  true  onts».  JU'xinn  vertcbrw.  A  representative  vertebra,  like  the 
lenth  dorsal,  presents  a  body  for  the  purpose  of  support,  nn  areh  and 
spinal  foramen  for  protection,  and  seven  processes  for  leverage.  The  hody 
or  i-mtntm  is  a  short  cylinder ;  the  sujicrior  and  inferior  surfaces  are  flat, 
with  a  rim  around  the  ctrcnniferenoe.  The  front  and  sides  are  convex 
horiKontally  and  concave  from  abov.^  d.iwn.    The  posterior  surface  ia 
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slightly  concave  from  ude  to  side,  and  marked  by  one  or  two  venotw 
fbiamina-  The  neural  arch  consistB  of  two  Bytnmelriral  potUodb  meet- 
ing in  the  median  plane  behind.  The  anterior  part  or  pedicle  riaee  from 
a  point  on  the  boJy  where  the  latenJ  and  posterior  simacea  meet;  the 
posterior  part  or  lamina  is  broad  and  flat.  The  upper  and  lower  bordeia 
of  pedicles  form  vertebral  notches,  becoming  iiUervertebral  foramitia 
between  contiguous  vertebne.  The  »pinou»  proem  projects  back  from 
the  junctioD  of  the  two  laminse.  The  tranaverK  ^rocei»et,  one  on  either 
Ride,  project  outward  from  the  arch  at  tbe  junction  of  the  pedicle  wiUi 
ihe  lamina.  The  articular  proctMet,  two  superior  and  two  inferior, 
project  upward  and  downward  at  the  point  of  origin  of  tbe  transverse 


The/oroniCTi  is  bounded  anterioriy  by  the  body,  posterioriy  and  later- 
ally by  tbe  &rch ;  the  aeries  of  rings  thus  fortnea  constiuiics  the  qtinal 

Describe  a  cervical  vertebra. 

The  body  is  small  and  broad  transveiselv:  the  opper  sor&oe  is  cod- 
cave  from  tbe  upward  projectiou  of  lateral  lips,  and  is  eloped  down  in 
front.  The  under  surface  is  rounded  at  the  sides  and  lippM  anteriorly, 
so  there  is  interlocking  at  the  sides  to  prevent  lateral  displacement — an 
anterior  lip  to  prevent  posterior,  and  articular  processes  to  preveot 
anterior,  dislocations.  The  laminiB  aro  long  and  fiat  The  supenor  and 
inferior  notches  are  nearly  equal  in  depth.  The  spinous  processes  are 
short  and  bifid.  The  transverse  processes  are  directed  outward,  down- 
ward, and  forward,  and  present  at  their  extremities  an  anterior  and 
a  posterior  tubercle.  Each  procees  is  grooved  above,  and  perforated 
vertically  at  its  base  by  the  vertebrartfrlnl  foramen  for  a  vein,  artery,  and 
plexus  of  nerves.  This  foramen  is  between  tbe  two  roots  of  the  process, 
tbe  posterior  corresponding  to  a  dorsal  transverse  process,  and  the 
anterior  to  a  rib.  The  articular  processes  ara  placed  at  the  extremities 
of  a  short  vertical  column  of  bone ;  the  superior  articular  surfaoe  looks 
back  and  up.  Tbe  foramen  is  triangular,  and  laiger  than  in  any  other 
region.      The  peculiar   cervical  vertebne   are  the  fir^   second,  and 


The  atlas  (supporting  globe  of  head)  baa  no  body  or  spinous  prooess, 
but  is  a  lar^e  nng  with  articular  and  transverse  processes.  The  pos- 
terior part  of  the  ring  corresponds  to  the  neural  canal  of  tbe  other  ver- 
tebrae ;  the  anterior  part  is  occupied  by  the  odontoid  proccs  of  the  axis. 
The  anterior  boundarv  of  tbe  ring  is  the  anterior  arch,  with  a  small 
tubercle  in  &0Dt  for  tne  longus  oolli  muscle.  Behind  the  tubercle  is  an 
articular  surface  for  the  odontoid.  At  the  sides  of  the  ring  are  the 
lateral  masses  bearing  the  superior  and  inferior  articular  prooeffles.  All 
the  artjsi^irEro^swea  of  the  ndas  and  the  sjijsTior  ones  of  the  aiis  are 
in  front  of  tbeverlebral  notches.     The  superior  articular  surfaces  of  the 
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aUas  are  uval  and  converKc  in  front.  They  look  up  and  in,  and  fonn  a 
cup  for  the  occipital  condyles.  They  msj  be  partially  gubdivided  b;  a 
transvene  groove,  and  below  the  inner  inarein  of  eacti  is  a  tubercle  Tor 
the  tiangrerae  liKament.  The  inferior  articular  surfaces  are  Blightly  con- 
vex, nearly  circular,  and  do  not  wholly  cover  or  fit  the  euperior  prooeases 
of  tlie  axis.  The  pmlaior  arch  presents  in  the  median  line  either  a 
ridi^e,  hollow,  or  small  tubercle.  If  a  spinous  process  were  well  developed 
here,  nodding  of  the  head  would  he  prevented.  Just  behind  the  lateral 
mass  in  a  auooth  sanva,  the  vertebral  notch.  The  transverse  processes 
are  not  bifid— are  large  and  strong  for  atMicbment  of  rotatoiy  muscles. 
VaHttia. — Tbe  poaterior  or  anteriur  bony  >rch  insy  be  incomplete ;  the  an- 


terior root  of  the  traoBvene  proeees  may  be  ligameDtuos.  A  ipicule  of  bone 
may  bridge  over  the  saperior  vertebral  notch,  mad  the  canal  rormed  be  sub- 
divided by  other  apicnle*.  Tbe  artery  and  vein  go  through  the  upper  eubdi- 
viiioD,  tbe  mboccipital  nerve  through  the  lower. 

Besdibe  tlie  axis. 

The  second  vertebra,  vtrtAra  dentata  or  rpatroplieut  (to  "turn 
round  "),  forms  an  axis  upon  which  the  atlas  carrying  the  head  rotates. 
The  body  of  tbe  atlas  is  jomed  ujwn  that  of  the  axis  in  form  of  a  tooth- 
like  process,  tbe  odontoid.  Its  apex  is  pointed,  and  just  below  is  an  en- 
largement  or  head,  both  giving  attachment  to  bands  of  the  check  liga- 
ment. 

The  pTQcen  has  in  front  a  smooth  articular  surface  for  tbe  arch  of  the 
atlaa,  and  behind  a  smooth  groove  for  the  transverse  ligament.  This 
makes  a  slight  constriction,  but  hardly  a  neck. 

The  anterior  surface  of  the  body  presents  a  slight  ridge  separating  two 
depretciona  The  superior  articular  surface  lies  close  to  tne  odontoid, 
anon  the  body  in  part  and  -jpon  the  pedicles;  they  look  up  and  out. 
^e  inferior  articolar  surfaces  are  behind  the  upper,  and  resemble  corre- 
sponding ones  in  the  cervical  region.  The  spinous  process  is  grooved 
inferiorlv — is  vei7  Urge  and  bifid,  in  contradistinction  to  that  of  the 
atlas.  The  transverse  processes  are  short,  with  tbe  anterior  tubercle 
n^riy  suppressed.  The  inferior  vertebral  notch  is  in  front  of  the  artic- 
ular Burfaco,  which  is  the  rule  for  both  notches  below  this  in  tbe  column. 

Describe  the  serenth  cervical  vertebra. 

This  has  a  long  spinous  process,  non-bifurcated,  tending  to  slope  down, 
and  projecting  under  the  skin ;  hence  the  name  verUbra  prominent.  The 
iransTeree  processes  are  massive,  slightly  grooved,  with  a  small  foramen 
or  none  at  all;  the  posterior  tubercle  is  large  and  the  anterior  one  very 
smnll.  The  vertebral  art«ry  and  vein  do  not  pass  through  these  for- 
amina: both  veins  may,  sometimes  the  left  artei^  does;  the  vessels  may 
enter  no  foramina  till  the  fourth  vertebra  is  reached. 

VaTifiia.—The  splneor  tbe  sixth  vertebra  is  not  osnallybiBd;  in  the  negro 
this  la  tbe  rule  also  for  the  third.  Tourtli,  and  fifth.  Birurcation  of  apines  is 
pecoliar  to  the  hnDiao  skeleton.   The  aatcrior  tubercle  of  the  siitb  U  large, 
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auci  called  Omaiaignac'i  and  earolul  iHbfrrle,  The  common  carotid  artery  may 
hv  compressed  afcaioetit:  o|)]Hi4ito  this  level  the  omo-hyoid  craases  beneath 
the  sterno- mastoid  muscle;  tho  inrHrior  thyroid  art«rj  croasca  beneath  the 
comMon  carotid  ;  the  cricoid  cartilage  isoppoaite,  alsotfaebegiiiDiiigor  the  tta- 
chea  and  reaophagus,  the  end  of  the  larynx  and  pharynx. 

All  known  mBinnials  have  seven  cervical  vertebne,  except  the  sloth  aud 
manatee,  which  have  six.  There  are  two  eiceptioos  recorded  in  man.  The 
number  bears  uo  relation  to  length  of  n«ck ;  that  of  the  whale  and  glraOe  each 

Describe  the  d<ffsal  or  thotadc  vertebra. 

The  body  ia  relatively  small,  and  heart-shaped ;  its  antero-posterior 
and  transverse  dianieteis  are  nearly  equal,  and  its  depth  is  greater  behind 
than  in  iront  Where  the  arch  joins  the  body  there  are  articular  sur- 
faces for  the  heads  of  ribs,  generally  two  on  each  side,  one  at  the  upper 
and  one  at  the  loner  border.  Between  the  neck  of  a  rib  and  transverse 
process  is  the  costo-trans verse  foramen.  In  the  cervical  region  this  is 
repre^nted  by  the  verlcbral  foramen,  and  in  the  lumbar  region  the  space 
is  61kd  by  the  bony  mass  of  the  transverse  process.  The  cross-section 
of  a  dorsal  body  shows  a  slight  median  projection  for  purposes  of  strength, 
similar  to  the  finea  aspera  of  the  femur.  The  laminee  are  brood  and  flat 
and  overlap  each  other. 

The  superior  vertebral  notches  are  shallow  or  absent ;  the  inferior  are 
deep. 

Ine  spinous  processes  are  bayonet'Sltaped,  and  terminate  in  a  slight 
tubercle.  They  are  longest  and  most  oblique  from  the  fifth  to  the 
eichlh. 

Tlie  transvcise  processes  are  directed  out  and  back,  and  terminate  it) 
a  clubbed  extremity,  which  presents  an  articular  surface  for  the  tuber- 
osity of  a  rib,  and  also  two  indistinct  tubercles,  one  from  the  upper  and 
one  from  the  lower  border.  The  articular  processes  are  nearly  vertical, 
with  their  smooth  surfaces  (superior)  looking  back  and  out,  the  inferior 
in  a  reverae  direction. 

The  spinal  foramen  is  nearly  circular,  and  Branller  than  in  other 
regions. 

Wfaa,t  dwsal  reitebm  present  peculiar  characters  ? 

The  first,  tenth,  eleventh,  and  twelflh  are  to  be  distinguished.  The 
Jirsf  donal  resembles  the  seventh  cervicaL  Its  iHxly  above  is  trans- 
versely concave  and  lipped.  The  superior  vertebral  notches  are  deep, 
the  superior  articular  processes  are  oblique,  and  the  spinous  process  is 
nearly  horizontal.  On  the  side  of  the  body,  close  to  the  upper  border, 
is  a  whole  facet  for  the  first  rib,  and  a  very  small  demi-faect  below  fur 
the  second  rib. 

The  twelve  ribs  correspond  to  twelve  joint  surfaces,  but  these  arc  di- 
vided, so  that  only  the  first,  eleventh,  and  twelfth  present  simrli-  facets; 
the  first  in  addition  h»s  a  half-facet,  and  the  tenth  has  one  dcnii  fiu-ul. 

.;(1C 
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The  upper  demi-faceta  become  larser  on  succeeding  vertebrae,  and 
when  the  eleventh  is  reached  it  is  a  complete  facet 

Ttie  Iriith  (Inrtnl  touches  oul^  one  rib  on  a  Hde,  and  has  a  nearly  com- 
plete facet,  niuetlf  on  the  pedicle  at  its  npper  border.  The  transveree 
process  has  a  small  fitcet 

Tlic  eleventh  donal  hoe  one  complete  fitcet  on  each  ude,  but  none  on 
the  transverse  process. 

The  ttndfth  donal  has  a  single  facet  on  each  side. 

The  inferior  articular  surfaces  turn  out,  resembling  the  lumbar  verte- 
hne.     The  spinous  process  is  short  and  nearly  horizontal. 

Ttic  transveree  processes  are  short,  and  present  near  iheir  extremities 
the  external.,  tiiperior,  and  inferior  lvber<iei,  which  correspond  respect- 
ively to  the  tnui'tfenie,  mammillary,  and  aceettory  procegset  of  the  lum- 
bar vertebrsB.  Rudiments  of  these  tubercles  may  be  seen  on  the  tenth 
and  eleventh  vertebne.  The  row  of  costal  &cets  forms  the  anterior  bor- 
der of  the  intervertebral  foramina.  The  ribs  in  moving  intrude  some- 
what upon  the  vessels  and  nerves  in  those  foramina;  hence  the  "float- 
infE,"  must  movable,  ribs  articulate  with  single  vertebrse. 


Describe  the  Inmbar  vertebra. 

These  ore  the  largest  of  the  movable  vertebrse.  They  have  no  costal 
articular  surfaces,  and  no  foramina  through  the  transverse  processes. 
The  bodv  is  reniform  in  outline,  broad  Iransvereety,  and  deeper  lu  front 
than  benind.  The  laminae  are  short  and  thick,  the  superior  notches 
shallow,  the  spinous  process  horizontal,  and  broad  and  tnlckened  at  its 
eitrvmity. 

Tlie  transverse  prueesses  arc  slender  and  projeiit  directly  out ;  they  arc 
m  front  of  the  articular  processes,  and  are  considered  to  be  homologous 
with  the  ribs.  Their  extremities  lie  in  series  with  the  external  tubercles 
of  the  lower  dorsal  transverse  processes.  The  accaaor^  proeest  {anapoph- 
Mu)  lies  behind  each  lumbar  transverse  process  at  its  base,  and  points 
down.     It  is  large  in  some  animals,  and  loclis  tbe  vertebtte  together.    , 

The  articular  surfaces  are  vertical,  the  superior  concave  looking  back 
and  in :  the  superior  are  farther  apart  than  the  inferior,  and  cmbtace  an 
inferior  pair  above  them. 

The  Jtutmmill'iry  procetn  (m€lapophmi$)  projects  back  from  each  su- 
perior articular  process.  The  spinal  foramen  is  trian>;ular,  larger  than 
ra  tbe  dontal,  and  smaller  than  in  the  cervical  reirions. 

The  fifth  lumbar  is  masuve,  the  inferior  articular  processes  wider  apiirt 
than  the  upper:  the  transverse  processes  are  brood  and  conical,  and  the 
Luuiwe  project  into  the  spinal  foramen. 

In  tbe  European  the  bodies  at  the  lumbar  vertebrae  are  collecttvely  deeper 
in  ftont  tbau  behind,  but  the  initividual  leKiueuts  varf.    In  tbe  negro  the 
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FALSE  VBBTBBELS. 
Deaciibe  the  sacral  veitebrtB. 

These  in  the  ulult  foroi  the  o*  tcienim  :  it  is  placed  between  the  two 
liin-bones,  and  with  the  coccyx  completes  the  pelvic  wall  above  and 
behind.  The  bone  may  be  hkened  to  a  shovel  in  shape,  and  is  wedge- 
shaped  in  Fonr  directions:  (I)  is  narrower  from  «iie  to  side  at  its  apex 
than  at  lis  bajse;  (2)  is  thinner  antero-posteriorl;  at  ite  apes  than  at  its 
base;  (3)  the  dorsal  surface  is  narrower  (ban  the  anterior;  (4)  a  projec- 
tion into  the  articular  surface  of  the  ilium  (Fig.  12).  The  bone  presents 
anterior,  posterior,  and  two  lateral  surfaces,  a  t»se,  an  apex,  and  a  central 
canal  for  description. 

The  ventral  tar/ace  looks  considerably  downward,  forming  a  projec- 
tion with  the  last  lumbar,  the  Mcro-verttbral  angle  of  about  120°.  This 
surface  is  concave  from  above  down  and  from  side  to  side,  and  is  croeaed 
by  four  horizontal  ridges,  Indicating  the  nnion  of  five  vertebne.  At  the 
ends  of  the  ridges  are  four  anterior  tacrcU  foramina,  which  lead  ex- 
ternally inio  grooves  on  (he  lateral  masses. 

The  two  rows  of  foramina  are  vertical  and  paisUel,  not  approaching 
below,  as  the  width  of  the  IxHlies  are  all  equal. 

The  dorsal  mrface  looks  up  and  back,  is  convex  and  rough,  and  along 
the  median  line  are  three  or  four  small  spinous  processes,  more  or  less 
connected,  forming  a  ridge.  Below  the  ndge  is  a  triangular  opening,  • 
bounded  by  the  imperfect  1am inse  of  the  fourth  and  fiflh  sacral,  and  by 
the  inferior  articular  processes  of  the  last  sacral,  which  arc  prolonged 
down  into  lacral  cornun,  meeting  corresponding  once  from  the  coccyx. 
On  each  side  of  the  median  ridge  the  united  laminse  are  hollowed  into 
lhe*icm?ffrao!>f,  a  continuation  of  the  vertebral  groove  above;  nextei- 
temalty  is  a  row  of  tubercles  representing  articular  and  mammillary  pro- 
cesses ;  next  the  {ovannsla-ior  sacral  foramina,  opposite  to,  but  smaller 
than,  llie  anterior.  Tney  correspond  to  the  spaces  between  two  iransverae 
processes — the  anterior  to  the  spaces  between  two  ribs. 

The  lateral  mas*  is  that  part  external  to  the  foramina,  broad  above 
and  narrow  below.  It  is  made  up  of  broadened  transverse  procfsses, 
radiments'of  which  are  seen  outside  the  posterior  sacral  foramina :  the 
first  pair  arc  large ;  the  second  are  smaller  and  enter  into  the  formation 
of  the  sacro-iliac  joint ;  the  third,  fourth,  and  Gflh  give  attachment  to 
ligaments.  Anteriorly  are  four  shallow  grooves,  separated  by  ridges, 
which  give  attachment  to  slipsof  the  p^formis.  Above  and  externally 
the  lateral  mass  shows  an  uneven  auneiihtr  ttirface  with  its  convexity 
forwanl;  it  articulates  with  the  ilium.  Behind  this  the  bone  isstill  more 
rough  for  attachment  of  the  posterior  sacro-iliac  licament.  The  auric- 
ular surface  rests  on  two  and  a  half  vertebrae,  the  lai^er  part  belonging 
to  the  first ;  the  upper  three  are  therefore  called  the  true  iMcral  vertebne, 
and  the  other  two  Uie  caudal.  Ix>wer  down  the  bone  terminates  in  the 
inferior  lalerai  angle,  below  which  is  a  half-notch,  funninc  a  foramen 
With  the  coooj'X  for  the  fifth  sacral  nerve.  .  Ci.)0'^lc 
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The  batt  ehowB  the  renifortn  Gnt  Bacral  bod^,  behind  which  ia  the 
UiutgnUr  aperture  of  the  eacral  canal ;  on  each  aide  of  this  is  a  large  ar- 
ticalar  procese  bearing  a  larse  mammillary  process.  In  front  of  tbis  is 
«  verUtbral  groove  which  heljM  form  the  last  lumbar  intervertebral  fora- 
men. Ritemaily  ia  a  modified  transverae  process,  and  in  front  of  that 
a  smooth  triangular  surface  continuous  with  the  iliac  fossa,  the  ala  of 
theaacTmn. 

The« 

itarticul _  .,. 

and  becomes  smaller  as  it  descends.  A  transverse  section  is  trianguliir 
above,  hut  flattened  and  then  semicircular  below.  From  it  there  pass 
ont  four  pairs  of  intervertebral  foraminn,  opening  anteiiorly  and  pos- 
teriorly into  the  anterior  and  posterior  sacral  foramina,  and  dosed  ei- 
tenially  by  the  lateral  masses. 

The  human  sacrum  is  cbatacterlzed  hy  its  great  breadth  compared  to  the 
length.  The  Meroi  index  1 — ~|~";"h  )  '"  ""*  ""'*  ^""'P**"  '*  1'^' 
negro  106,  gorilla  7S.  Th«  sacrum  may  coiiBiet  of  sii  piecca,  or  rarely  of  Tour. 
The  bodies  of  the  Brst  and  lecoDil  may  put  be  united,  forming  a  second 
"  promontory  "  at  this  point.  The  sacral  canal  may  be  open  more  tban  usual 
or  open  tbronghont.  /.^ 

Wlut  an  the  diifeiences  in  tbe  ucmm  <^  the  male  and  female  7 
In  the  female  it  is  wider,  sacral  indci  )  16,  is  less  curved,  the  upper 
half  nearly  streiebt,  is, more  oblique,  and  forms  a  more  marked  prom- 
ontory than  in  the  male. 

Describe  tbe  coccygeal  Tertohne. 

These  are  Teiv  mdiiAentary,  usuallv  four  in  number,  often  five, 
rarely  three.  Of  the  first  one  the  pedicles  and  superior  articular  comua 
project  upward,  and  help  form  tne  last  intervertebral  foramen.  The 
short  transverse  process  usuall;^  bounds  a  notch  for  the  anterior  division 
of  the  6fth  sacral  nerve,  or  if  it  touches  the  inferior  lateral  angle  of  tlie  ■ 
ncrum,  it  forms  a  Gf^h  anterior  sacral  foramen. 

The  second  vertebra  has  rudiments  of  transverse  processes,  and  two 
small  eminences  in  line  with  the  comua,  representing  the  last  Iraces  of 
a  neural  areh.  The  third  and  fourth  are  mere  nodules,  and  reprpscnt  ver- 
tebral bodies  only.  In  adult  life  tbe  first  piece  is  usually  sepnrale,  and 
the  other  three  united.  AU  four  may  form  one  bone,  wnich  oi-cur* 
ofiener  and  earlier  in  the  male. 

has  most  often  flvo  coccygeal  vertebra, 
tl  freijuency. 

I>eecribe  tbe  Tertebral  c<diuim  as  a  whole. 

It  is  a  central  axis  upon  which  other  pjirls  arc  arranged :  above,  it 
supports  the  head,  laterally  the  ribs,  and  it  rests  on  the  hip-bones  below. 
Its  sTCrage  length  measured  along  the  eur\cs  is  28  inches  m  the  male, 
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and  27  inches  in  the  female ;  pereons  seated  in  a  row  appear  of  about 
the  same  height. 

Viewed  from  the  front,  the  oolumn  is  formed  of  two  pyramids  apphed 
base  to  base  at  the  junction  of  the  last  lumbar  with  the  sacrum.  The 
upper  pyramid  can  he  divided  into  three — viz.  the  six  lower  cervical,  with 
l)use  at  first  dorsal ;  the  second  ie  inTert«d,  with  the  apei  at  fourth  doi^ 
Rah  and  the  third  commences  at  the  fourth  dorsal  and  ends  at  the  last 
lumhar.  All  thrue  diameters  of  the  vertebne  increase  irom  the  third 
cervical  to  the  last  lumbar:  vertical  diameter  from  {-li  inches  (14  mm. 
to  29  mm),  sagittal  from  |-H  inches  (14  mm.  to  35  mm.),  Iransveise 
(does  not  increase  in  dorsal  region)  from  {-2j  inches  (21  mm.  to  !>!>  mm. ). 

The  column  presents  a  lateral  curve  convex  to  the  nsht :  this  may  be 
an  indentation  on  the  left  «de  rather  than  a  carte.  Three  theories  are 
proposed:  (1)  liver  draws  rieht  side  over;  (2)  puk^ing  aorta  (<ushee 
colmnn  over;  (3)  right-handedness.  The  last  Is  moet  tenable.  "Viewed 
laterally,  there  are  four  curves,  alternately  convex  and  concave,  the 
cervical,  doisal,  lumbar,  and  pelvic;  the  first  extends  from  the  odon- 
toid to  the  second  dorsal;  the  doisal  curve  is  concave  forward  and 
ends  at  the  twclllh  dorsal ;  the  lumbar  ends  at  the  eacro-vertebra) 
ansle,  and  the  pelvic  ends  at  the  tip  of  the  coccyx.  The  doisal  and 
pelvic  curves  are  primary,  exist  at  birth,  enter  into  the  tormation  of 
bone-walled  cavities,  and  are  due  to  the  conformation  of  the  vertebral 
bodies.  The  dotsal  is  produced  by  pressure  of  viscera  and  weight  of 
head  ond  thorax. 

When  the  child  begins  to  walk  the  ilio-peoae  muscles  pull  the  lumbar 
vertebroe  forward,  producing  here  and  in  the  cervical  rejiion  secondary  or 
com_pensatory  curves,  mainlv  due  to  the  shape  of  the  intervertebral  AJAa. 
Siltmg  and  the  weight  of  the  head  also  induce  the  cervical  curve. 

The  pathological  curvatures  are  called  ktmhiwiii  Ihumpbaoked),  leotio- 
»!»  (crooked,  bent  to  one  Bide),  and  lonloxis  [bent  forward). 

Posteriorly,  the  »pine»  occupy  the  median  line  or  may  be  normally 
twisted  a  little  from  it.  In  the  cervical  region  they  are  short,  horiiontal, 
and  bifid ;  in  the  dorsal  they  are  oblique  ahove,  vertictd  in  the  mid  por- 
tion, and  horizontal  below ;  in  the  lumbar  they  are  honEontal.  A  croes- 
section  of  a  cervical  spine  is  semilunar;  of  a  dorsal,  triangular;  of  a 
lumhar,  oblong.  On  either  side  of  the  spines  is  the  vertebral  groove, 
bounded  externally  in  the  cenncal  and  doisal  region  by  the  transvcise 
j>roce8Ses,  and  in  the  lumbar  by  the  mammillary  nroccMcs.  The  lm>»- 
vene  proeema  of  the  atlas  are  long ;  of  the  axis,  snort,  incrcasing  to  the 
/  first  dorsal,  thence  diniinbhing  to  the  la.''t  dorsal,  and  becoming  suddenly 
■  much  longer  in  the  lumbar  vertebra;.  In  the  cervical  region  the  trans- 
(  verse  processes  are  in  front  of  articular  prot-eases  and  between  inl 

^.i      i^^fl.        .  T.     .i.    1 I  . ^^.^*i.^.. u^l: 1   I... I.        1 


,  tebral  fonmina.     In  the  doraal  region  they  are  behind  both.     In  the 
region  they  are  in  front  of  the  articular 
tebral  fonunin 


'  lumhar  region  they  are  in  front  of  the  articular  prooeeses  and  behind  the 


inteiTertebrai  foramiiiii  are  alwaj's  in  front  of  arlicnlsr  processes,  ex- 
cept those  of  the  atlas  and  the  utijKT  ones  of  thcaiks.     They  arc  named 
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in  the  cervical  rcfioD,  where  there  are  eight,  the  Ggaure  between  the 
skull  and  atlas  heiag  called  the  fitst. 

In  the  ocrrical  region  the  superior  nrticular  surfaces  look  back  and  up. 

In  the  duTsal  region  the  superior  articular  Hurfacea  look  back  and  out. 

In  the  lumbar  region  the  superior  articular  surfaces  look  back  and  in. 
The  inferior  surfaces  have  an  opposite  direction. 

The  jpiaal  cmnl  has  three  sets  of  openings  into  it,  the  two  rows  of 
tlie  inten'ertebral  foramina  and  the  intnTirttbral  finmrfs  between  (he 
laminse.  It  is  narrowest  in  those  parts  having  least  motion— viz.  in  the 
dorsal  and  sacral  regions.  It  is  round  and  %  inch  (IT  mm.)  in  diameter 
in  ihe  dorsal  region ;  is  triangular  with  apex  behind  in  the  cervical  and 
lumbar  regions ;  and  largest  of  all  in  the  cervical 

OBSIFIOATION   OP  THE  VBBTBBRS!. 

Each  vertebra  is  developed  from  three  primary  centres — one  on  each  side  for 
the  lamina  and  processes,  appearing  at  the  sixth  week  orfcrtal  life,  and  ODGfor 
the  body  at  the  eighth  week.  Five  secoudary  centres  are  ndded — three  for  the 
tips  of  theEpinousand  transverae  processes,  and  two  for  thin  annular  plates  on 
the  circomferenReB  of  the  upper  and  lower  sarfaces  of  the  hodies.  These  are 
not  auited  till  the  twenty-Gfth  year.  A  lumbar  vertebra  has  two  others  for 
the  mammillary  processes. 

The  atlas  has  three  primary  centres,  the  axis,  six;  there  are  two  lateral 
ones  for  the  odontnid,  between  which  a  bit  of  cartilage  remains  till  advanced 
life;  the  apex-of  the  odontoid  has  a  separate  centre.  The  seventh  cervical 
Dsnallf  has  a  separate  centre  in  the  anterior  part  of  its  transverse  process, 
and  likewise  the  first  lumbar,  though  infreqnently.  The  ossification  of  the 
lamlnK  proceeds  from  above  down,  eiplsining  the  occurrence  of  spina  bifida 
in  the  lower  part  of  the  column  ;  ossification  of  the  bodies  appears  first  in  the 
iMt  dorsal  and  citrnds  in  both  directions. 

The  wcmm  as  a  whole  is  developed  from  thirty  Hve  centres— flfteeu  for  bodies 
and  arches,  t«n  tor  epiphysial  plates,  three  for  the  upper  part  of  each  lateral 
mass,  and  two  for  BD  auricular  surface  and  thin  edge  hclow.  The  coccyx  has 
ibor  centres — one  for  each  piece,  sometimes  two  tor  the  first  ouc. 

THE  THORAX 

The  skeleton  of  the  thorax  comprises  the  dorsal  vertebrae,  the  st«t- 
nnm,  riba,  and  costal  cartilages. 
Deficriba  Uie  steraran. 

The  breast-bone  is  an  azvgos  bone  in  the  median  line  at  the  front  of 
the  chest  It  has  atbuhed  the  clavicks  and  seven  upper  costal  carti- 
la^efl.  It  ori{i|;inally  consisted  of  sis  segments,  and  is  likened  to  a  sword. 
The  upper  segment  remains  distinct  as  the  niiniiinKm  or  handle;  the 
next  lour  fuse  into  the  liodt/  or  gladiiAim  (little  sword) ;  the  sixth  por- 
tion is  th^  eatifiirm  or  xiphnlj  pmrpia  (sword-like). 

The  stemom  is  flattened  from  before  ba<?kward,  and  curved  with  a 
slight  coDVexitv,  to  the  front.  It  is  broad  above,  then  narrow  to  the 
b«)rinDiDF  of  the  gladiolvu),  then  broad  again,  and  narniw  at  the  ensi- 
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fonn.  The  bone  conttuos  red  manvw,  conGned  in  cancellous  tissue  be- 
tween two  thin  layers  of  compact  bone.  The  vnanvbrium  (prestenumi) 
is  the  thickest  part,  concavo-convex  on  cross-section.  Superiorly  ue 
three  deep  notones :  the  middle  one  is  the  iemUmiar  or  intfrc/avi'ai/ar 
noteh ;  the  lateral  ones  look  up  back  and  out  for  articulatjon  with  the 
clavicles.  Below  the  lateral  notches  on  either  side  is  a  rouf^h  trian^lar 
surface  for  union  with  the  first  costal  cartilage ;  next  is  a  slopinir  concave 
surface ;  and  at  the  lower  angle  a  half  notch  for  the  second  rib.  The 
junction  of  the  manubrium  with  the  gladiolus  is  always  prominent,  and 
serves  as  a  landmark  for  the  second  rib. 

The  body  (raesostemum)  is  marked  anterioriy  by  three  slight  trans- 
verse ridges.  Each  lateral  margin  presents  four  notches  and  two  half- 
notches:  they  approach  each  other  from  above  down.  The  half- notch 
above  is  for  tne  second  cartilage ;  the  notches  for  (be  third,  fourth,  and 
fifth  cartilages  are  opposite  the  lines  of  junction  of  the  four  segments; 
the  notch  for  the  sixtn  cartilage  and  the  half-notch  for  the  seventh  be- 
long to  the  inferior  segment.  So  most  of  the  cartilages  of  the  true  riba 
articulate  in  front  at  junctions  of  segments,  analogous  to  the  coonectioii 
of  ribs  with  the  vertebral  column. 

The  rnxi'/'irm  procat  (roetastemum)  projects  down  between  the  carti- 
lages of  the  seventh  rib.  It  has  various  forms — may  be  bent  forward, 
backward,  or  laterally,  be  forked  or  perforated,  and  is  more  or  less  carti- 
laginous. At  its  upper  angle  is  a  half-notch  for  the  seventh  cartila^ie. 
The  sternum  is  subcutaneous  in  the  median  line,  forming  the  floor  of  the 
ftemaf  irroovf,  with  the  ttipm-  or  episternal  notch  above  and  the  infra- 
sternal  dtpressi/m  at  the  ensifomi  process. 

The  body  of  the  male  Bternnm  is  more  tban  twice  as  long  aa  tbe  maoa- 
brium;  in  tbe  female  it  is  less  than  twice  the  same  length.  The  body  at  tbe 
juiictioQ  of  the  third  and  fourth  segments  may  be  perforated  by  ■  Mrrmml 
/urunen,  or  rarely  by  a  tttntal  finart.  Two  small  nodales.  oun  mpnulenmiim, 
are  sometimes  found  close  inside  the  clavicular  notches ;  they  repnaent  an 
episternal  bone  of  lower  animals,  other  remains  of  which  are  the  interartie- 
ular  Sbro-cartilaire  of  the  aterno-clnvicular  joint.  Id  flying  birds  a  great  keel 
Biisla  alnug  the  middle  of  the  sternum,  la  the  male  wild  swan  and  gnine*- 
fowl  the  sternum  is  tunuelled  and  contains  the  trachea. 

Describe  tlis  general  charMters  of  the  ribs. 

The  ribs  (costie)  are  twelve  in  number  on  each  side.  The  first  seven 
pairs,  attached  by  costal  cartilafies  to  the  stcmuni,  are  called  tttrrHai. 
friip,  or  vrrlf/iro-ilfriinl  ribe ;  the  remaining  five  pairs  are  oMrmal  itr 
fa}»f.  ribs :  each  of  the  upper  three  pairs  of  false  ribs  has  its  cartila^ 
attached  to  the  cartilage  above  it,  rrilebro-ckondrol ;  the  last  two  pairs 
have  no  such  attachment,  and  an  floating  or  vertcbiiil  ribs. 

Bach  rib  presents  three  parts — a  body,  an  anterior  and  9  posterior 
extremity. 

The  pnslrrwr  estrmnlly  is  thickeneil  into  the  hnid  or  aipilnliini :  it 
has  a  superior  and  an  inferior  Brlieitlar  facet  for  articulation  with  lira 
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vertehrtB ;  the  lower  is  the  larger,  and  between  them  is  a  ridge  for  the 
intersrticular  cartilsge. 

Next  eztpmally  is  the  flattened  neek,  1  inch  Ions'  (coUum  coaUe),  and 
next  the  hibematy,  divided  inlo  two  parU  by  an  oblique  groove.  The 
inner  and  lower  part  is  articular  for  the  transverse  procem  of  the  lower 
of  the  two  vertebrae,  with  which  the  rib  is  connected ;  the  outer  and 
upper  part  is  rough  for  the  posterior  costo- transverse  ligament. 

The  body  is  laterally  compressed,  and  over  its  most  convex  ^rt  is  a 
rough  line  corresponding  to  the  outer  border  of  the  Bacro-lumbalia  muB- 
cle,  mailing  the  angle;  still  farther  forward  is  another  line,  the  anterior 
iiiiffle.  The  inferior  bonier  prraenta  the  subcoetal  groove,  best  marked 
at  the  angle  and  disflppeaiing  in  front;  it  lodges  intercostal  vessels  and 
aenes.  Starting  from  the  upper  and  inner  border  of  the  neck  is  a  sa- 
pcrior  costal  groove  soon  lost  on  the  body. 

The  Huterior  rxirenuty  is  hollowed  into  a  pit  for  union  with  the  costal 
(«rtilage.  The  ribs  arc  carved  on  three  axes — a  vertical  one  near  the 
angle ;  alxo  a  transverse  one  at  this  place,  so  that  when  (he  anterior  part 
of  tlie  rib  ix  boriiontal  the  posterior  will  rise  up ;  and  a  longitudinal  one, 
w  that  the  anterior  part  looks  up  and  the  posterior  part  looks  down. 
The  npper  ribs  arc  nearly  at  right  angles  with  the  spine,  and  reach  their 
greatest  obliouitynt  the  ninth.  The  seventh  or  eighth  rib  is  the  longest, 
afler  which  tiiey  decrease  to  the  twelfth.  The  firet  is  broadest,  and  the 
twelfth  narrowest  The  distance  from  the  angle  to  the  tuberosity  in- 
creascB  from  above  down. 

Describe  the  peculiar  ribs. 

The  Jirtt  rib  is  not  twisted,  and  its  surfaces  look  nearly  up  and  down. 
The  head  is  small  and  has  a  single  articular  facet:  the  neck  is  slender, 
and  the  angle  coincides  with  the  tuberosity.  On  the  upper  surface  is  a 
rough  impression  for  the  scalenus  mediiis  muscle,  and  in  front  of  that  two 
smooth  dcprefwions  with  an  intervening  ridge :  the  posterior  depression 
is  for  the  third  portion  "  of  the  subclavian  arteiv,  the  ridge  ending  in 
the  uxilenr  lubrrde  (Llsfranc's  tubercle)  is  for  Ihe  attachment  of  the 
BcsleniiB  antictis  muscle,  and  the  anterior  depression  for  the  subclavian 
vein.     There  is  no  subcostal  groove. 

The  lecoR'l  rib  is  not  twisted  and  has  no  angle  (Henle) ;  it  presents 
near  the  middle  depressions  for  the  scalenus  posticus  and  serratus  mag- 
ous  muHcles.     It  has  a  double  articular  facet. 

The  fleoeiith  and  ttotiflh  rilu  have  single  articular  facets,  and  only 
slight  elevations  to  marK  the  tuberosities  which  do  not  articulate  with 
the  transverse  process. 

The  fiiTfiifh  has  a  slight  subcostal  groove ;  the  twelfth  has  no  angle. 

The  itiimbcr''or'i'iba  ma^bci'tC'^^n  on  one  or  both  sidra ;  the  Eorllin  and 
rhimpaiiue  have  e*ch  thirt*6n  pairs  of  ribs.  The  added  rib  is  jaoKt  often 
rotmrcted  with  the  lint  lambar  trauaverse  process,  sometimea  with  the 
Kventh  cervical  vertebra,  where  it  baa  a  double  attach  men  t— viz.  to  the  body 
and  to  the  IfaosverBe  procesa.  The  pleura  dcAceuda  to  the  tame  apot  whether 
J— A. 
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Describe  the  costal  cartilages. 

They  proloDg  the  ribs  to  the  sternum.  Their  breadth  diminishes  liDin 
the  first  to  the  last ;  ihey  become  narrow  toward  their  eternal  oitrem- 
itiesj  their  leng:th  increases  to  the  seventh;  the  first  descends  a  little, 
tlie  second  is  horizontal,  the  others,  except  the  last  two^ascend  after 
following;  the  direction  of  the  rib  for  a  short  distance.  Their  exterosl 
extremllies  are  convex,  and  planted  into  the  osseous  tissue  of  correspond- 
ing ribe.  The  inner  extremity  of  the  first  is  united  directly  to  the  sternum 
without  articular  cavity;  the  succeeding  six  have  rounded  extremities 
for  the  sternal  notches.  Each  cartilage  of  the  first  three  false  ribs  is 
united  to  the  lower  border  of  the  one  above  it  The  fifth,  sixth,  aereDth, 
aad  eighth  cartilages  articulate  with  each  other ;  the  eleventh  and  twelfth 
are  pointed  and  unattached. 

The  eighth  may  articulate  with  tbe  sternmu.  The  seventh  may  meet  ia 
fellow  of  the  other  side  in  front  of  the  ensiform.  There  may  be  no  articoU- 
tion  iKtween  the  fifth  sad  sixth ;  there  may  be  me  between  tbe  eiglith  aod 
Dinth. 

Describe  the  thorax  as  a  vhole. 

The  bony  thorax  is  conical,  and  flattened  Irom  before  backward  Ute 
short  an tero- posterior  diameter  is  characleriBtic  of  man,  but  in  the  lower 
mammals  and  human  fcetus  it  is  longer  than  the  transverse  diameter. 
The  posterior  wall  is  convex  forward,  and  a  broad  furrow  on  either  side, 
the  ««/«(«  piilmoiKih'g,  is  formed  by  the  ribs  as  they  project  backward,  so 
that  the  weight  of  the  body  is  more  equally  distributed  around  tbe 
eolumn. 

The  anterior  wall  is  convex  and  at  an  angle  of  2iy-25°  with  tlie  poe- 
tenor. 

A  horisontal  aotero- posterior  diameter  Irom  the  base  of  the'cn»fonn 
is  8  inches  {20  cm. ) :  the  transverse  at  the  eighth  or  ninth  rib  ia  1 1  incJi^ 
(28  cm.);  the  vertical  anteriorly  ia  6  inches  115.5  cm.),  and  posteriorly 
is  12  inches  (31, .5  cm.).  Tlie  upper  border  of  the  Hicmuni  is  opposite 
the  lower  e»lge  of  the  second  doml  (Henle),  and  the  tower  border  oppo- 
site the  tenth  dotsal.  The  sides  stopc  out  to  the  ninth  rib.  The  upper 
aperture  is  contracted  and  rcnitbrm,  and  stopcd  downward ;  the  lower  is 
irregular,  and  its  margin  ascends  on  each  side  from  the  tenth  rib  to  the 
ensiform,  forming  the  »uhoo»tal  angle.  The  intercostal  spaces  are  wider 
above  than  below. 


B  may  bive  tiro  centrm.  each 
II  tbtme  do  not  meet,  there  ii 
lubriDm  and  body  eioafitlon- 
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kllj  jain  by  bone,  and  nsD&lly  remuD  separate  till  the  tweDty-flflh  yMr, 
The  ciuifonD  nnitea  Id  middle  life. 

A  single  ecDtre,  sitnated  poBteriorly,  appeaia  for  eacb  rib  at  the  eighth 
week  ;  aft«r  puberty  two  secondsry  centres  appear  in  the  isrtilage  of  the  head 
snd  taberosity.    The  eleventh  and  tfrelfth  riba  have  nane  for  the  tuberosity. 

Id  the  adult  the  first  costal  cartilage  nsually  shows  superficial  OBaiflcstion 
or  even  B  complete  bony  sheath.  In  advanced  life  the  othei  cartils^  may 
be  covered  hj  bone,  especially  aoteriorly :  this  tendency  ia  stranger  in  the 
tuale.    The  cartilage  ilaelf  is  seldom  osaiBed. 

THE  HTOID  BOND. 
Describe  tbe  liy<^d  boae. 

The  byoid,  or  os  linguse,  is  situated  at  the  base  of  tbe  tongue  opposite 
the  second  or  third  i;ervicd  vertebra,  and  is  shaped  like  the  Greek  let- 
ter iip«i?OH.  Its  hod!/  13  compressed  from  above  down ;  the  onterior  hut- 
faoe  looks  up  and  forward,  and  is  marked  by  a  crucial  rid^e  with  a 
tnberde  in  tne  centre  and  depressions  on  either  side  for  muscular  at- 
tachmcnL  ita  posterior  surface  is  concave  and  faces  the  epiglottis. 
The  great  coniiia  project  back  and  are  flat  from  above  down.  After 
middle  life  they  have  oony  union  with  the  body.  The  gnuill  comua  are 
short  and  conical,  and  proiect  up  and  back  from  the  junctions  of  the 
great  corona  and  bodj[;  tney  give  attachment  to  the  stvki-hyoid  liea- 
'  menta  and  h&ve  s^viat  articalations  with  the  body.  Hiere  are  five 
centres  of  ossification  for  the  five  parts. 

BONES  OP  THE  HEAD. 

The  sknQ  is  divided  into  two  parts,  the  cranium  and  facf :  the  former 
prMects  the  brain ;  the  &ce  aurroundB  the  mouth,  nasal  cavities,  and 
oibits  in  part 

Cmnium  has  eight  bones.  Face  has  fourteen  bones, 

(a)  nnpairing:  (a)  un pairing  ; 

Occipital,  Vomer, 

■    Sphenoid,  Inferior  maxiUa. 

-jt^thmoid,  (b)  pturing: 

■'  FVonlaL  /Superior  maxiUa, 

(h)  pairing :  (  Palate, 

Temporal,  ^  Lachr}'mal, 

vinfenor  turbinate, 
I^rietaL  iNasa), 

%falar. 

BONES  OF  THE  OBANIDM. 
Describe  the  occipital  bone. 

This  bone  (ob  caput,  against  the  head)  is  flattened,  loxcnge-ahapcil, 
and  bent  on  itself;  the  upper  anterior  surface  is  concave,  the  posterior 


36  BONES   OF   THE    HEAD, 

is  oonvex.     It  artteulaU*  with  nz  bonee — two  parietal,  two  temporal,  the 

Hphenoid  and  atlas. 

Below  and  in  front  the  bone  U  pierced  by  the  foramen  magnnm  (for. 
occipitale)  for  the  passage  of  the  Bpinal  oord  and  membranes,  spinnl  por- 
tions of  the  spioal  accessory  nerves,  and  two  vertebral  arteries  ;  the  part 
behind  the  foramen  is  the  tnbular  portion,  in  front  is  the  batilttr  par- 
lion,  at  the  sides  are  the  condylar  portitins. 

The  superior  borders  with  the  parietals  form  tbehimbdoid  suture ;  the 
inferior  borders  from  the  lateral  angles  to  the  ju^lar  processes  articulate 
with  the  mastoid,  thence  with  the  petrous  portion  of  the  temporal ;  the 
basilar  unites  with  (he  sphenoid  by  cartilage  or  by  bone.  The  rhombic 
form  may  become  eight-sided  by  secondary  obtuse  angles  Iwtween  the 
upper  anil  lateral,  the  lateral  and  lower  angles. 

The  tabular  portion  OTeaenta  posterioriy  near  the  centre  the  exlerunl 
occipital  pToluheraiice,  Irom  which  the  sitjierinr  carved  line  arehes  outward 
on  each  side  to  the  lateral  angles ;  a  little  above  this  may  usually  be  seen 
the  highett  oT  iiiiireTne  nrved.  line.  Below  (he  protuberance  isa  median 
exteniai  occipital  crest,  from  the  centre  of  which  passes  out  the  inferior 
curved  line  to  the  jugular  processes. 

To  the  EUprpme  carved  line  JB  the  bony  attachment  of  the  epiirraaial  apo- 
'  neurosis;  to  the  HnpoTior  curved  Hue,  most  iuC«raa!1;,  the  btventer  cerricis, 
for  the  inner  third  tbe  tnip^xiiis,  next  the  occipitalis,  stern o-cleido-mastoid. 
and  splenius  capitis.  Betwuen  the  BUperioTand  inferior  lines  aro  internally  a* 
Isrsc  iinpresEioii  for  the  complexiiB,  and  eitemally  a  small  one  for  the  supe- 
rior ohlique.  Below  the  lower  line  is  an  iuoer  impnssiou  for  the  rcct.  cap. 
post,  minor,  and  an  outer  one  for  the  m^ior.  The  ligameulum  nucbm  is  at- 
tached to  the  protuberance  and  crest. 

The  decpsurface  of  the  tabular  portion  shows  two  ridges  crossing  each 
other,  one  from  the  upper  ancle  to  the  foramen  mafrnum,  one  connect- 
ing the  two  lateral  angles.  Where  these  intereect  is  the  internal  occi- 
pital prolnltrrtincf,  not  always  opposite  the  exiemal.  The  ridf[es  mark 
off  four  hollows,  the  superior  and  inferior  occipital  frisKte,  which  lodge 
the  posterior  cerebral  and  the  cerebellar  lobes.  The  ridgea  are  grooved 
for  venous  sinuses.  The  space  where  the  longitudinal  sinus  is  cotitinued 
into  a  lateral  one,  generally  the  right,  lodges  the  lorcidtir  Hfrophili 
(wine-press  of  Herophilus).  Below  this  the  vertital  ridge  is  sharp,  and 
named  the  internal  occipital  crmt. 

The  condylar  portion*  bear  the  articular  surboes  for  the  atlas :  them 
condyles  converge  toward  the  front,  are  doubly  eonves,  and  eoniewlint 
everted.  At  the  inner  side  of  each  is  a  rough  impresHion  for  a  laler^il 
odontoid  ligament.  Perforating  the  condyle  from  within  out  is  the  -m 
■    '       tndt/hr  '  "     ■■     .  .       .  .     ,        ,     ^  . 


terior  condyhir  fimimen  for  the  hypoglossal  nerve  and  a  branch  of  the 
ascending  pharyngeal  arteiv.  Immediately  above  this  foramen  is  a  heap- 
ing up  of  Done  designateil  as  the  cntinentia  innomittala.  Behind  the 
condyle  is  a  potterior  coiulylar  fiatit :  it  may  be  pcrfiiratud  by  a  foramen 
(oi*  the  passage  of  a  vein  from  the  lateral  sinus ;  both  Wtsftvx  and  foramen 
are  inoonetant.     External  to  the  condyle  is  t\\e  jugular  pnnxn*,  aoaiogue 
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of  ft  traiwveree  prooesB :  it  lies  above  the  transveise  process  of  the  atlas, 
and  it  presents  in  frutit  the  ^ugvlar  notch,  which  helps  form  the  jamilar 
/oramrn ;  the  right  notch  is  usuaUy  the  larger.  The  extremity  of  the 
process  prcsenis  an  irregular  facet  for  union  with  the  temporal  bone ;  this 
union  \a  oeseous  at  the  twenty-fitlh  year.  The  upper  surface  presents  the 
end  of  the  lateral  sulcus  leaaing  to  the  Jugular  notch :  here  the  posterior 
(.'ondyUr  foramen  opens  if  present  On  the  under  surface  is  attached 
the  reet.  cap.  kteralis  muscle. 

The  bn»ilar  procat  projects  forward  and  npwnrii  in  i\,c  mifJiHn  of  the 
base  of  the  skull  and  at  the  twp  of  tKepharynx,  increasing  in  thickness 
and  diminishine;  in  width.  Superiorlv  is  a  bagilar  grootx  for  the  medulla, 
and  at  either  lateral  margin  a  shallow  sulcus  for  the  inferior  petrosal 
sinus.  Inferiorly  in  the  middle  line  is  the  pharyngeal  fuh^vle  for 
aponeurotic  attachment  of  the  superior  constrictor  of  the  pharynx :  on 
eadi  side  of  it  are  attached  the  rect.  cap.  anticus  major  and  minor 
musdes. 

The  portion  of  bone  above  the  inperior  curved  line  (intraparietal)  is  Bome- 
times  separated  from  the  rest  by  a  transverse  suture.  The  i>oue  hetweeu  tbe 
supreme  aud  sa|ivrior  curved  lines  may  be  very  prominent  and  constitute  the 
(■no  aecipitalii  Irantreraat  (tninsveree  bulge].  An  iHfrojiij^nr  procai  may 
project  iuto  the  jugular  ootch.  From  the  ander  aspect  of  the  jugular  process 
tbe  paramoMloid  proeeti  may  descend  to  the  transverse  process  of  the  atlas. 
There  ia  a  rare  articulation  between  the  basilar  process  and  anterior  arch  of 
the  atlas  or  odontoid.  Birds  and  reptiles  have  only  a  siugle  occipital  condyle, 
placed  in  front  of  the  foramen  mBgnnm.  The  external  occipiUI  crest  is 
greatly  developed  in  most  animals. 

DsktUw  the  parietal  bone. 

This  bone  is  ouadiilateral,  convex  estemally  and  concave  internally,  a 
little  broader  SDOve  than  below.  It  arUciUales  with  five  bones — the 
opposite  parietal,  the  occipital,  frontal,  sphenoid,  and  temporal.  Near 
the  middle  of  the  outer  surface,  nearer  the  lower  than  upper  border,  is 
ibeparrWo/  eminence  or  b-Hui.     This  is  very  prominent  in  young  bones. 

Tnrongh  or  just  below  this  are  the  tupen'or  and  inferior  temporal  finef, 
?  inch  apart:  to  the  superior  one  is  attached  the  temporal  fascia,  to  the 
inferior  the  temporal  muscle.  Ttie  inferior  line  does  not  pass  off  the 
parietal  upon  the  occipital  bone;  below  it  is  the  temporal  gurface  for 
iirijiin  of  the  temporal  muscle.  Near  the  upper  border,  and  t  inch  (20 
mm.)  fntm  the  poHterior  angle,  is  the  panetM  forameii  for  the  exit  of 
a  vein,  and  usually  entrance  of  a  branch  of  the  occipital  artery.  The 
H^ttal  suture  between  the  two  parietal  foramina  is  mclined  to  oblite- 

The  deepest  part  of  the  inner  surface  opposite  the  parietal  eminence 
is  the  panelal  fima.  The  inner  surface  is  marked  by  furrows  or  canals 
for  the  meningeal  vessels.  A  slight  depression  runs  alon^  the  superior 
border,  forming  part  of  the  sulcus  for  the  longitudinal  mn™-  At  the 
posterior  inferior  angle  is  a  groove  for  the  lateral  sinus,  which  first  runs 
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across  the  occipital,  then  this  angle  of  the  p&rietal,  then  tlie  mastoid  pv- 
tJon  of  the  tcmpord,  and  finaBy  the  jugular  process  of  the  oodpittl 
Near  the  upper  oorder  of  the  bone  are  digital  dtpretrions  for  the  lod|E- 
luent  of  Pacchionian  bodies  (modified  tufb  of  arachnoid  nieinbr»iie). 

The  anterior  border  is  alternately  bevelled,  so^hai  the  Irwital  reels 
upon  it  above  and  the  parietal  overlaps  the  liuntal  below,  thus  reaiatinK 
the  usual  directions  of  violence.  The  inferior  border  is  AtMeaed  ami 
squamous,  and  divided  into  three  narts,  named  from  the  bones  over- 
lapping it,  sphenoid,  squamous,  ana  msstoid  from  before  backward. 


Describe  the  frontal  bone. 

The  frontal  (/rone,  forehead)  arches  np  and  back  above  tlie  orbhs, 
forming  the  fore  part  of  the  cranium.  It  articulata  with  twelve  bones 
— the  parietals  and  sphenoid,  the  malars,  the  nasals,  superior  niaxilhe, 
lachrymala,  and  ethmoid.  Inferiorly  are  two  thin  horiiontal  I&miiue, 
the  orbital  plate*,  forming  the  roof  of  the  orbits  and  separated  by  the 
ftkmoidal  notch.  Three  surfaces  are  presented  for  description.  The 
anterior  rttrface  shows  the  ereatest  convexity  on  each  side  in  the  /rontal 
eminence,  separated  by  a  slight  depression  oelow  from  the  mpereUituy 
ridge,  just  aoove  the  orbit  In  the  middle  line  between  the  two  ridges 
is  a  smooth  surface,  the  glabdln  (without  hair),  also  called  na$ai  enti- 
iience.  The  orbital  arch  ends  in  extremities  called  the  internal  sod 
external  angular  pracesia:  the  internal  is  slightly  marked,  and  artica- 
lates  with  ttie  lachrymal  bone ;  the  external  is  prominent,  and  articulates 
with  the  malar.  At  the  junction  of  the  inner  and  middle  third  of  the 
arch  is  the  supraorhital  notch  or  foramen  for  the  supraorbital  nen'e  and 
vessels.  The  temporal  crett  springs  irom  the  outer  an^Ur  process,  and 
MS  continuous  with  the  inferior  temporal  line  on  the  panetal. 

Inferior  Surface. — The  orbital  plates  are  somewhat  triangular,  with 
their  iDtemal  marRina  parallel.  Close  to  the  external  tuiguW  process 
is  the  hchrynutl  foma,  and  dose  to  the  inner  process  is  the  trochlear 
foma  for  the  pulley  of  the  superior  oblique.  Between  the  internal  an- 
gular processes  is  the  natal  notch,  and  irom  its  concavity  the  iiosri? 
proem  projects  beneath  the  nasal  bones  and  nasal  processes  of  the 
superior  mnxillfe  and  supports  the  bridge  of  the  nose.  On  the  posterior 
«iu'foce  of  this  process  are  two  grooves  which  enter  into  the  roof  of  the 
nasal  fossae ;  between  the  grooves  is  a  median  ridge,  the  natal  tpine, 
which  descends  in  the  septum  of  the  nose  above  the  perpendicular  plate 
of  the  ethmoid.  Along  the  inner  margins  of  the  ethmoidal  notch  are 
irregular  depressions  forming  the  roof  of  cells  in  the  ethmoid.  Each 
border  is  marked  inferiorly  by  two  grooves,  completing  with  the  ethmoid 
the  anierioT  ttadpoiterior  internal  orbital  canal* :  the  anterior  transmits 
the  nasal  nerve  from  the  orbit  and  anterior  ethmoidal  vessels  j  the  pos~ 
tenor  tTKDsmits  Uie  posterior  ethmoidal  vessels.   The  frontal  nnut  opens 


D,g,t,7P:hy  Google 


BONES  OF  THE  CRANItlH.  ^9 

at  the  root  of  the  natial  prooesB.  It  is  between  the  outer  and  inner 
tables,  over  the  root  of  the  noee  and  divided  hy  a  bony  septum.  Out- 
«de  and  behind  the  orbital  surface  is  a  rough  tnanguhu'  area  for  articu- 
lation with  the  great  win^  of  the  sphenoid. 

Verdiral  &r/o«.— This  forms  a  large  concavity  for  the  anterior  lobes 
of  the  cerebrum.  The  orbital  plains  are  convex  and  mariced  by  ridges 
and  depressions,  and  are  so  tbin  as  to  be  transparent ;  these  pkles  make 
an  angle  of  about  60°  with  the  upper  part  of  the  bone.  From  the  upper 
margin  descends  the  frontal  tulcu*,  running  into  the  frontal  crat  at  the 
lower  margin.  At  the  base  of  the  crest  is  usually  a  groove  converted 
into  the  foramen  cacum  by  the  approximation  of  the  ethmoid ;  this  is 
usually  open  in  children,  but  blind  m  adults.  The  sides  of  this  surface 
prfflcnt  grooves  for  the  meningeal  vessels.  The  thin  transverse  edge 
bounding  the  surface  behind  articulates  with  the  greater  and  lesser  wings 
of  the  sphenoid. 

The  trochlear  Toasa  may  bo  absent  or  bave  Id  addition  a  trochlear  ipiae. 
The  bone  may  be  divided  by  the  frontal  or  metopic  (nture,  the  io&iutile 
halves  bavinc  failed  to  unite  r  this  occnia  in  8  per  cent,  of  European  Bkulls, 
5  per  cent,  of  Honjcolian,  and  1  per  cent,  of  African.-  A  trace  of  the  suture 
is  been  in  nearly  all  adult  frontal  bonea  Just  above  the  nasal  notch. 

Describe  the  temporal  bone. 

The  temporal  bone  (temptu,  time,  as  hur  liTHt  becomes  gray  in  this 
rcf^ion,  indicating  age)  Helps  form  the  side  and  base  of  the  skull  and  con- 
tains the  organ  of  hearing.  It  presents  four  parts— the  iquamovt.mat- 
toid,  and  j^pramfdal,  which  ineludes  the  petrom  and  tympanK.  It  or' 
liaihila  with  five  bones — posteriorly  and  internally  with  the  occipital, 
above  with  the  parietal,  in  Irontwith  the  sphenoid  and  malar,  and  below 
with  the  inferior  maxilla. 

The  BQuamotia  portion  (scalel,  or  squamo-iy somatic,  presents  a 
vertical  portion  and  a  narrow  horizontal  portion  at  the  base  otthe  skull. 
It  is  limited  above  by  an  arched  border  describing  two-thirds  of  a  circle. 
The  imter  turfnce  is  verticiil,  with  a  slight  convexity,  and  forms  part  of 
the  temporal  fossa.  This  portion  overlaps  the  mastoid.  Above  the 
apcrturo  of  the  ear  ix  a  vertical  groove  fur  the  middle  temporal  artery. 

Tlie  zyqiima  is  connected  with  the  lower  and  outer  part  of  (he  squa- 
mous portion :  it  is  broad  at  its  base,  with  surfaces  looking  up  and  down : 
it  then  twtHts  on  itself,  so  that  it  has  inner  and  outer  surfaces,  upper  am) 
lower  borders.  Tlie  upper  border  is  thin  and  longer  than  the  inferior, 
which  Ik  fihort  and  arcned ;  i)ie  anterior  extremity  articulates  with  the 
malar.  The  lygonia  is  attached  by  two  roots :  the  aiitrrior,  continuous 
with  the  lower  border,  is  a  broad  oonvex  ridge  directed  inward,  called 
the  eminmtia  artimiari*.  At  the  junction  of  this  with  the  sygoma  is  a 
tvberelt  for  the  external  lateral  ligament  of  the  lower  jaw.  The  potte- 
rior  root  prolongs  the  upper  border  of  the  zygoma  as  the  ntpramaitoid 
erett,  which  becomes  continuous  with  the  lower  temporal  line ;  it  is  above 
the  nitiure  between  the  squama  and  mnxtnid.     Between  the  two  '»<>••  •• 
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ibe  glenoid  fnsn :  its  uticular  nortion  is  bounded  behind  by  the  poit- 
gJenoid  procexn,  BOtnetimee  callea  the  middle  root  of  the  ijr^nu.  It  a 
Btrongly  developed  in  eome  mammals  to  prevent  posterior  aislocattoo  of 
the  lower  jaw.  The  inferior  aspect  oE  the  horisontal  jMrtion  presrou 
three  districts — the  auricular,  articular,  and  zygomatic,  from  behiini 
forward.  The  auricular  part  forma  the  upper  concare  margin  of  ih« 
external  auditory  meatus  and  a  part  of  the  roof  of  the  external  e«r. 
The  nest  portion  is  the  gUnoid  /ot»n,  which  is  divided  into  two  parts  bv 
the  tranaveree  .z&m/re  <f  Glaxer.  The  posterior  part  is  non-aiticahr. 
formed  by  the  tympanic  plate  and  lodgme  part  of  the  parotid  gland. 
The  anterior  part  of  (he  fossa  is  articular,  bounded  behind  by  the  poet' 
glenoid  process  and  in  front  by  the  eminentia  articularia;  it  is  the  foita 
mand&ndari»i  concavo-convex  for  the  condyle  of  the  lower  jaw.  TT>e 
fissure  of  Olaser  is  a  double  cleft.  The  first  fissure  behind  the  artk-- 
ular  fossa  is  the  pctro-squamous  (fp3.  Fig.  1),  next  comes  a  narrow  pro- 
jection of  the  tegrnen  tympani  (tt'j  from  the  petrous,  and  next  the 
petro-tytnpanic  fissure  or  ulaserian  fissure  proper :  it  lodges  the  Blender 
process  oi  the  malleus  and  tympanic  branch  of  the  internal  raazillair 
artery.  Farther  in,  and  external  to  the  Eustachian  tube,  is  the  canal  of 
Hueuier,  by  which  the  chorda  tympani  nerve  enters.  The  outer  part 
of  the  Olascriao  fissiu%  is  entirely  closed. 

SometiiDM  a  "falBejngalar foramen"  is  pi«seiitiD  theBquamouBtby  wbifk. 
In  tbe  embryo  aud  many  auinula,  blood  flows  fniin  the  cranium  to  the  exter- 
nal Jugular  vein.     It  it  between  tbe  articular  foaaa  and  external  aaditory 

In  iront  of  the  attieular  eminence,  and  separated  by  a  slicht  ridge 
from  the  temporal  surface,  is  a  small  triangular  infraiempond  ttirfaot. 
eDteriog  into  the  zygoma^  fossa. 

The  tniin-  mrfrux  of  the  squamgus  b  concave  and  presents  oerebnl 
impressions  and  meningeal  grooves.  A  narrow  boiuontal  part  helps 
form  the  anterior  wall  of  the  tj-mpanum. 

The  tiiperior  boi-der  is  thin  and  fluted,  and  overlaps  the  parietal  bone. 
The  paiieldl  notch  marks  the  junction  of  the  superior  border  with  the 
mastoid :  the  squamo-mastoid  suture  passes  from  this  notch  to  the  poste- 
rior edge  of  the  external  auditory  meatus. 

The  anlero-in/trior  border  is  thick,  and  bevelled  above  continuously 
with  the  upper  border  at  the  expense  of  the  inner  surface,  below  at  the 
expense  of  the  outer — all  for  articulation  with  the  great  wing  of  the 
sphenoid. 

The  mastoid  portion  (teat-like)  is  rough  for  muscular  attaohment, 
and  prolonged  down  behind  the  auditoiy  meatus  as  the  maiitaid  proem. 
At  the  posterior  border  is  the  mfuloid/ommm,  sometimes  foramina,  tians- 
mitting  veins  from  the  lateral  sinus  and  a  mastoid  artery  from  the  oodp- 
ital:  the  foramen  is  inconstant,  and  may  be  in  the  occipital  bone  or  m 
the  masto-occipital  suture.  On  the  Inner  side  of  the  raostoid  process  is 
the  difftutric  jntta  for  attachment  of  the  posterior  belly  of  (be  digutrie. 
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and  interna!  to  this  is  the  tiilcu*  ocdpitalU  for  lodgmeDt  of  the  uccipita) 

The  iaUrnal  mafaof  showB  the/(Uwi  giamoulea,  which  ia  a  part  of  the 
iulcus  for  the  lateral  sinus:  the  mastoid  forani en  opens  into  it.  A  sec- 
tion of  the  Diaetoid  portion  shows  a  number  of  communicating  cells;  be- 
low in  the  niaBtoid  process  they  are  developed  atler  puberty  and  are 
arranged  vertically.  Above  these  is  the  iintrum  iiuisloideiim,  which  is  a 
horizontal  cellular  cavity,  a  part  of  the  middle  ear :  its  roof  and  postero- 
lateral wall  is  formed  from  the  petrous  portion,  and  is  continuous  with 
the  ruof  and  aide  of  the  tympunum.  lu  ante ro -median  wall  belongs  to 
the  mastoid.  Below  it  connects  with  the  mastoid  cells :  its  opening  into 
the  tympanum  is  large  and  on  a  level  with  the  foramen  ovale,  so  the  floorof 
the  tympanum  passes  in  front  into  the  Eustachian  tube  and  behind  into 
the  mastoid  antrum.  The  «iy>errorWt/iT  of  the  mastoid  is  rough,  slopes 
back,  and  articulates  with  the  postero-inferior  angle  of  the  parietal :  the 
potleri'nr  border  articulates  with  the  occipital  between  its  lateral  angle 
andjugular  process. 

The  pyramidHl  portdon  includes  the  petrous  (stone)  and  tympanic 
(drum).  The  petrous  portion  is  a  foUT-sideo  pyramid  with  its  base  turned 
out.  and  its  long  axis  inward,  forward,  and  slightly  downward.  The 
axes  of  the  two  portions  if  prolonged  would  meet  at  the  posterior  edge 
of  the  nasal  septum.  This  portion  presents  four  borders — tuperior. 
inferior,   anterior,  and  potttrior;    and  four  surfaces — aitlero-internat 

Fio.  1. 


(lA,  Rg.  1),  pottero-mtemaj  (ip),  antfro-er.temnl  (ea),  and  po»tero-ex- 
Ifrnal  (EP) ;  also  a  bate  and  an  apex.  The  bate  is  concealed  in  its 
upperhalf  by  the  squamous  and  masioid,  and  cx)vered  below,  where  these 
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gents  the  antenor  oijfice  of  the  carotid  canal,  and  forms  the  ptmteny-ex- 
temal  boundary  of  the  foramen  lacerum. 

The  antero-aUemal  surface  is  in  the  middle  fossa  of  the  aknll,  and 
eeparated  from  the  squamous  portion  bv  the  Jatara  petro-tquaawta 
(fps).  This  Burface  presents  a  little  behind  its  centre  the  aaauMia 
arcaata,  covering  the  superior  semicinular  canal ;  in  fixtnt  of  this  is  a 
groove  leading  to  the  hiatus  FaUopii,  which  leads  to  the  aqueduct  of 
FallopluB ;  it  transmits  the  large  superficial  petrosal  nerre  and  the  pe- 
trosal branch  of  the  middle  meningeal  artery.  OulKde  this  is  a  groove 
and  small  foramen  for  the  small  superficial  petrosal  nerve.  Near  the 
apex  the  wall  of  the  carotid  canal  is  deficient;  above  this  is  a  shallow 
depression  for  the  Glasserian  ganglion.  Between  the  petro-squamous 
fissure  externally  and  the  hiatus  FaUopii  and  eminence  of  the  superior 
semicircular  canal  internally  is  a  thin  lamina  which  roofs  in  the  tym- 
panum and  a  common  canal  for  the  Eustachian  tube  and  tensor  tympaui 
muscle :  it  is  the  ttgmeit  tympani,  tt',  a  process  of  the  jjetrous. 

The  postero-iateriuU  sur/acr  is  in  the  posterior  fossa  of  the  skull,  and 
continuous  with  the  inner  surface  of  the  mastoid.     Near  the  centre,  but 
nearer  the  upper  than  the  lower  bor- 
Fio.  2.  der,  is  a  large  orifice,  the  poms  acast. 

inf.,  leading  mto  a  canal ^  inch  (6  mm.) 
long,  which  is  the  internai  auditory 
meatus;  this  is  terminated  by  the  tam- 


ridge,  crista  faiaformis,  separates  a 
small  superior  from  a  large  inferior 
fossa.  A  faint  perpendicular  crest  di- 
vides these  into  four  fo8s».  The  ftcial 
nerve  enters  the  aqueduct  of  Fallopius  in  the  upper  anterior  fossa ;  the 
area  crlbrosa  saperiar  is  the  perforated  part  of  the  upper  posterior  foasa 
for  auditory  nerves  going  to  the  utricle,  superior,  and  external  auditoir 
canals;  below  this  is  the  area  cribrosa  media,  conveying  an  auditory 
branch  to  the  saccule ;  also  the  foran\en  nngvlare  for  a  branch  to  the 
poateckuLauditory  canal ;  in  the  lower  anterior  fossa  is  the  tractus  spiralit 
fortimiiiuleiitus,  for  the  cochlear  divblon  of  the  auditory  nerve,  ending 
at  the  fomtnen  ceittrale  cochteee. 

Behind  the  auditory  meatus  is  a  small  slit,  the  opening  of  the  aipie- 
ihwt  of  the  ventilnde,  transmitting  a  small  artery  and  vein  and  lodging  a 
■_  proce»  of  dura  mater  which  encloses  the  sikciis  eudotifnipkalicut ;  above 
and  between  these  is  a  depression  or  fissure,  the  subarciuitt  foiua,  which 
extends  into  the  arch  of  the  superior  semicircular  canal  and  represents 
the  floocular  fossa  of  animals. 

The  pmtero-extemal  surface  forms  part  of  the  base  of  the  skull. 
Beginmng  at  the  apex,  is  first  a  quadrilateral  surface  for  the  origin  of 
the  levator  palati  and  tensor  tympani  muscles,  the  lower  aperture  of  the 
carotid  ouial,  which  is  firet  vertical  and  then  horisontal;  vertically  be- 
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Death  the  iateraal  auditoiy  meatus  b  the  three-sided  opening  of  .the 
aqueduct  of  the  cochlea,  vhich  in  early  life  transmits  a  vein :  next  be- 
hind is  the  jugular  foma,  which  forms  the  jugular  foramen  when  oppo- 
site the  jugular  notch  of  the  occipital. 

In  front  of  the  bony  ridge,  between  the  carotid  canal  and  jugular 
foeea,  is  a  small  foramen  for  JnaAson's  nerve  {from  the  glos»o-|)haiyn- 
geal)  to  the  tympanic  plexus;  this  foramen  usually  splits  to  ^ive  exit  to 
the  small  deep  petrosal  {carotico-t/mpanicut  tiijienor)  from  tlie  t^tn- 
paoic  to  the  carotid  plexus.  Externally  in  the  ascending  part  of  the 
carotid  canal  b  a,  small  foramen  for  the  ottrotiai-tymwiiiicvt  injerior-tt 
sympathetic  nerve  going  from  the  carotid  plexus  to  the  tympanic.  On 
the  outside  of  the  jugular  fossa  is  a  foraiacn  for  Arnold's  nfnv  from  the 
pncumogflstric :  its  canal  runs  through  the  (letrous  transversely  and  out, 
and  splits  into  two,  an  inner  to  meet  the  facial  canal,  i  inch  (H  to  6  mm.) 
above  the  stylo- mastoid  Ibramen,  and  the  other  to  open  at  the  tympanico- 
mastoid  (auricular)  fissure. 

Behind  the  jugular  fossa  is  the  jaipdar  fucH,  for  articulation  \iy  s>-n- 
chondroMB  with  the  jugular  process  of  the  occipital.  Externally  is  the 
nlj/loid  procrtg,  enclosea  between  the  layers  of  the  vaginal  proceju.     Tt 

Eves  attachment  to  three  muscles  and  two  ligaments.  Between  the  sty- 
id  and  mastoid  prqcesBcs  is  the  ttylo-^muloid  foramen,  the  end  of  the 
ar)ueductus  Fallopii,  which  passes  first  out  and  back  over  the  tahyrinth, 
then  in  and  back,  and  then  down  to  terminate  here:  the  stylo-mastoid 
artery  enters  this  foramen. 

The  anlero-exiemal  tvr/ace  is  free  anteriorly  for  a  short  distance,  and 
articulates  with  the  great  wing  of  the  sphenoid  ;  posteriorly  it  is  con- 
cealed by  the  tympanic  plate  (pt.  Fig.  1 ). 

At  the  angle  between  the  eouamous  and  petrous  poHions  is  the  open- 
ing of  a  canal  the  musculo-tubarius  (cu),  incompletely  divided  into  two 
by  a  projecting  lamella,  the  eofhUariform  procrxi  or  teptum  Ivitae  (sru). 
TTie  upper  groove  is  for  the  tensor  tympani  muscle,  and  the  lower  is  the 
bony  wall  of  the  Eustachian  tube.  This  conitnon  canal  is  covered  by 
the  legmen,  its  inner  wall  is  the  antero-extemal  surface  of  the  petrous, 
and  its  floor  and  outer  wall  are  the  tympanic  plate.  The  septum  tutwe 
nreljV  teaches  the  opposite  wall,  and  rises  from  the  anterior  wall  of  the 
carotid  canal  {ota),  This  wall  is  made  of  two  thin  lamellm  with  diploS 
between,  in  which  runs  the  small  deep  petrosal  nerve.  The  luperior 
/•order  is  RTOoved  for  the  superior  petrosal  sinus,  and  gives  attachment 
to  the  tentorium  cerebelli.  The  piittlennr  hordrr  presents  on  its  inner 
portion  a  h^f  groove  fur  the  inferior  |)etrosal  sinus,  and  externally  the 
margin  of  the  jutrulsr  fossa.  From  the  apex,  where  a  bony  projection 
often  overhangs  the  inferior  |)etroBal  ktoovc,  a  fibrous  band,  the  petro- 
tphatoidnl  ligament,  extends  to  the  side  of  the  doivum  sella;,  and  com- 
pletes a  foramen  for  the  inferior  petrosal  sinus  and  sixth  nen'c.  The 
anterior  liorder  has  two  ports — an  outer,  forming  the  pelro-squamous 
fisBure,  and  an  inner  free  portion  to  form  the  petro- sphenoidal  suture. 
The  in/mor  border  is  largely  ooiKealed  by  the  tympanic  and  pctn)UH 
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portioDH:  near  the  apex  it  is  indistinct,  and  here  the  booe  b  nilher 
t}iree-«id6d. 

The  tympanio  portion  is  beneath  the  petrous  and  between  the  mas- 
toid and  squaiiioiia.  At  birth  it  is  a  ring  from  which  is  developed  the  tym- 
panic pt<ilc.  The  thickened  outer  extremity  of  this  plate  is  the  extennd 
awiitiirn  process,  a  curved,  uneven  iHmins  forming  the  anUrioT  and  in- 
ferior vrnll  of  the  extrrnid  iimUtory  ntfatim  and  tympanum.  The  up)>er 
margin  of  the  plate  is  concealed  by  the  petrous  anci  lormB  the  posterior 
boundiirj' oflhe  fissure  of  Glaser.  Its  lowertnargin  descends  as  a  sharp 
edge,  the  vaginal  proctM :  it  is  continuous  vith  the  inferior  border  of 
the  petrous  )x>rtion. 

Describe  the  sphenoid. 

The  spheiiuid  bone  (wedge-Uke)  is  placed  across  the  base  of  the  skull 
near  its  middle,  and  binds  the  other  cranial  bones  together.  It  helps 
form  the  cavities  of  the  cranium,  orbits,  and  nasal  foesse,  and  has  to  do 
with  six  pairs  of  cranial  nerves.  It  resembles  a  bat  witJi  outstretched 
wings,  and  consists  of  a  bnlg,  grrala-  arid  lesifr  winpt.,  and  ptrrygoid 
iirixewa.  It  artkidnlai  with  twelve  bones,  all  those  of  the  cranium,  and 
five  of  the  face ;  posteriorly  with  the  occipital  and  temporals,  anteriorly 
with  the  ethmoid,  palatals,  frontal,  and  malars,  laterally  with  the  tem- 
porals, frontal,  and  parietals,  interiorly  with  the  vomer  and  palatals,  and 
sometimes  with  the  superior  maiiila]. 

The  hody  is  hollowed  into  two  cavities  separated  by  the  uphenouitd 
ncptum,  and  oueniiig  anteriorly  into  the  upper  and  Mck  part  of  tlie 
nasal  fosjic  benind  the  superior  turbinate  bone. 

Ttio  tapfrior  tui/iice  presents  in  front  the  rlhmoidal  tpi'nr.  articulating 
with  the  cribrifonii  plate  of  the  ethmoid.  On  either  sioe  of  this  surface 
is  a  slight  depression  for  the  olfactory  lobe,  and  its  ixwlerior  margin  is 
the  liiiibiu  uplieiiou/afu.  Behind  this,  on  a  lower  plane,  is  the  optic 
groove,  terminatinj;  on  either  side  in  the  opiic  Jommeii.  Next  is  the 
olivary  emiiificr  [tuhrmtlmn  adloe),  and  next  Xhe pituitary  foma,  at  nfiln 
Turcica  (Turkish  saddle):  it  is  occasionally  bounded  in  Ironl  bv  two 
middle  diimid  proerxxfK ;  behind  is  a  square  lamina,  the  dorsum  trihr  or 
donum  epliiptiii  (back  of  saddle),  which  slojies  |xwteriorly  down  and 
back  into  the  basilar  groove :  this  ^pe  is  the  clii:iig  li/umeiihachii  (Blu- 
iiienbach's  hill). 

The  upper  angles  of  this  lamella  project  over  the  fossa  as  the  wnfrrior 
eUnoid  pivertaes:  the  sides  are  fcrooved  for  the  sixth  pair  of  nerves. 
The  tides  of  the  body  present  a  winding  groove  curved  hke  the  letter/ 
fur  the  carotid  artery  in  the  cavernous  sinus.  Behind  its  commence- 
ment, at  the  lower  lateral  angle  of  the  dorsum  sellfe,  is  (he  petronnl  pro- 
eem  of  the  uphenoid.  to  fit  against  the  apex  of  the  petrous;  opposite 
this,  on  the  other  side  of  the  groove,  is  a  tongue-like  process,  the  /tnynti 
ipkenoididii. 

The  potlfrior  titrfiicr  is  quadrilateral,  and  united  to  the  basilar  prooees 
by  cartilage  in  early  life,  and  by  Imno  after  the  tweuty-fiflh  year,    i 
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The  cutUrwr  iwrface  ia  nurked  in  tho  middle  line  bjr  the  tpheiioidal 
crat,  whkh  arttculates  with  the  perpendicular  plate  of  the  ethmoid. 
On  each  side  of  the  crest  is  a  mesial  and  lateral  rart :  the  lateral  shows 
half-cells,  to  be  completed  fay  the  ethmoid  and  orbital  plate  of  the  pahi- 
tal;  the  mesial  part  is  smooth,  and  gives  entrance  anteriorly  into  the 
sphenoidal  sinus,  and  forma  part  of  the  roof  of  the  nose. 

'"'"     '  ferior  tarfaet  presents  the  TOttrum  (beak'    ~' '  ' 
il  crest  and  fits  between  the  al»  of  the  vi 

T  wall'of  tlie  body  of  th'o 
B|iiiuiiuiu.  The;  are  carvetl  and  triangular,  with  apex  backward.  A  small 
portion  of  thein  MUnetimGa  appears  on  the  inner  wall  of  the  orbit  between 
the  ethmoid,  btintal,  (pheoold,  aiid  palate  bones. 

Each  lateral  surface  of  the  body  is  mostly  occupied  by  the  attachment 
of  the  greater  winpa,  except  in  front  a  free  eurface  bounds  the  sphenoidal 
firaure  and  forms  the  hindermost  port  of  the  inner  wall  of  the  orbit. 

The  mwff  or  oiiiUal  wings  (proccitses  of  Ingrassias)  extend  horizon- 
tally outward  on  a  level  with  the  fore  part  of  the  superior  surface  of  the 
body:  the  extremity  of  each  is  pointed  and  conies  almost  into  contact 
with  the  RPeat  wing.  The  inferior  surface  forms  the  upper  boundary  of 
the  sphenoidal  fissure  and  part  of  the  roof  of  the  orbiL  Tlie  anterior 
border  articulates  with  the  orbital  plate  of  the  frontal ;  the  posterior  is 
ftee,  and  forms  the  boundary  between  the  anterior  and  middle  fosssB  of 
the  skull,  and  terminates  internally  in  the  anirrior  diiioid  procrtt.  Be- 
tween this  clinoid  proi^esand  the  oh vaiy  eminence  is  a  semicircular  notch 
in  which  the  carotid  groove  ends.  The  optic  foramen  perforates  the 
base  of  the  wing,  ihc  parts  above  and  below  being  called  itx  roots. 

The  grrat  or  U-m}>oral  wiiiqn  project  out  and  up  from  the  sides  of  the 
body :  the  back  part  of  each  is  horizontal  and  fills  the  angle  between  the 
sqiiamoua  and  uetrons  portions  of  the  temporal ;  Irom  its  extremity  pro- 
jects downward  the  tpinoiu  procem.  The  fore  part  is  vertical  and  three' 
Bided,  and  lies  between  the  cranial  cavity,  the  orbit,  and  temporal  fossa. 

The  cerrbml  tarfact  is  concave,  and  forms  part  of  the  midale  fossa  of 
the  skull. 

The  txttrnal  tar/ace  (icraporo-zygomatic)  is  divided  by  the  infratem- 
poral crftt  into  a  lower  part  looking  down  tnto  the  lygomatic  fossa,  and 
«n  upper  part  looking  out  into  the  temporal  fossa. 

The  aulrrior  lurfuce  looks  forward  and  inward,  and  consists  of  the 
orbital  nlnlf  for  the  external  wall  of  the  orbit,  and  of  a  smaller  portion 
above  tno  pterygoid  process  which  looks  into  the  spheno-m axillary  fossa 
kod  is  [>erl()rateil  by  the /oramt-n  rotundum. 

The  jioilfrior  borilrr  near  the  body  bounds  the  foramen  lacerum,  and 
in  its  lareral  part  articulalci  with  the  petrous,  forming  agroove  beneath 
for  the  lartilajrinous  portion  uf  the  Kustacliian  tube.  The  eMtrual  bor- 
ilfT,  commencing  at  the  itpinous  process,  articulates  with  the  wjuamous, 
and  above  it  overlaps  tho  anterior  inferiw  angle  uf  the  parietal  bone. 
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In  front  of  this  ia  a  triangular  surface  formed  by  the  npper  ntar^ns  of 
the  cerebral,  orbiUtl,  and  Uoiporal  surfaces.  The  anifrior  margin  artic- 
ttlates  above  with  the  malar :  oebw  this  is  a  free  horizontal  edge  sejuirat' 
ing  the  zygomatic  iron)  the  spheno-maxillary  surface.  Above  and  inter- 
DEuly  (he  orbital  and  cerebral  surbces  meet  at  a  sharp  border  which 
forms  the  inferior  boundary  of  the  sphenoidal  fissure,  and  of^n  shows  a 
bony  projection  for  the  lower  head  of  the  external  rectus. 

The  pterygoiil  (wing-like)  m-ocma  project  downward  and  forward, 
angle  of  no""  to  115°,  from  ttie  junction  of  the  body  and  great  wings. 
Some  consider  them  to  rise  from  two  roots,  one  ropresenling  a  transverse 

Siroccss,  one  a  rib,  and  the  Vidian  canal,  the  eosto-transversc  foramen. 
kch  consists  of  two  plates  united  in  front  and  diverging  behind,  form- 
ing the  ptermoid  fiisft  for  the  origin  of  the  inUsmat  pterygoid  muscle. 
The  eiternal  plate  is  broad  and  extends  out  and  back,  and  gives  origin 
by  its  outer  surface  to  the  external  pterygoid  muscle.  The  internal  plate 
is  long  and  narrow,  and  prolonged  below  into  the  hanudar  (hook-like) 
process,  round  which  plays  the  tendon  of  the  tensor  palati  muscle.  The 
upper  part  of  the  inner  plate  turns  in  beneath  the  body,  and  remains 
distinct  as  a  slightly  raised  edge,  the  vaginal  procett,  which  meets  the 
everted  margin  of  the  vomer.  At  the  angle  of  the  viiginal  process  with 
the  internal  plate  is  a  groove  which,  with  the  sphenoidal  process  of  the 
palate,  forms  the  pterygo-palatiae  canal.  Poslerioriy,  at  the  base  of 
the  inner  plate,  is  the  pterngoid  tubercle,  to  the  inner  side  of  and  below 
the  Vidian  canal:  between  this  and  the  pterygoid  fossa  is  the  teaphoid 
/cuari  for  the  origin  of  the  tensor  palati  muscle.  Lower  down,  on  the 
posterior  margin  of  the  plate,  is  the  proeessut  tubariiu,  which  supports 
the  cartilage  of  the  Eustachian  tube.  Between  the  lower  ends  oi  the 
plates  is  the  pterygoid  natch^  occupied  by  the  pyramidal  prooees  of  (be 
palate  bone. 

Name  the  flssores  and  fbramina  of  the  sphenoid. 

Each  half  presents  a  fissure,  four  foramina,  and  a  canal.  The  (pAe- 
noidiil  fissair  is  the  oblique  interval  between  the  great  and  small  wings, 
closed  externally  by  the  frontal  bone.  It  opens  into  the  orbit  and  trans- 
mits the  third,  fourth,  ophthalmic  division  of  the  fifth,  and  the  sixth  cra- 
nial nerves,  some  sympathetic  filaments  Irom  the  cavernous  plexus^  the 
orbital  branch  of  the  middle  meningeal  arteiy.  recurrent  branch  of^  the 
liichninal  artery,  and  the  ophthalmic  vein.  Atove  and  to  the  inside  of 
this  lisaurc  is  the  optic /oranien,  piercing  the  base  of  the  small  wing  and 
transmitting  the  optic  nerve  and  ophthalmic  artcn".  The  fommm 
rotuadum  pierces  the  great  wing  below  the  sphenoidal  fissure  and  tnna- 
mits  the  superior  maxillary  nerve.  Behind  and  external  to  this  is  the 
foramen  ovale,  near  the  posterior  margin  of  the  great  wing,  sometimes 
mcomplete:  it  transmits  the  inferior  maxilla^  nerve,  the  small  menin- 
geal artery,  and  sometimes  tlic  small  superficial  )ictruHal  nerve.  The 
foritnieii  tiiiiioiiiim  pierces  the  great  wing  near  the  (HMttcrior  angle,  and 
transmits  tne  middle  meningeal  artery  and  n.  spinwus,  a  recurrent  branch 
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of  the  jpfrMnMillafr.  FiotD  the  foninen  Bpinoenm  projects  backwurd  a 
thin  horiiontal  tpnaio-petroiai  lamina,  which  reaches  the  upper  border 
of  the  Eustaohiaa  canal  on  tlie  petrone. 

The  Vidian  canal  pierces  the  base  of  the  internal  pt«r;Koid  plate 
aatero-poelerioriy ;  it  paaaes  Irom  the  foraineD  lacerum  to  the  sphcno- 
maxillary  fossa,  tnusmittjng  the  Vidian  nerve  and  vessels. 

A  sriicule  of  boDe  may  connoct  the  middle  cliooid  prac«a  (when  preoent) 
with  the  antorioT,  formiug  a  caralico-tliHmil  foramen  for  the  carotid  uter?. 
Interc^liooid  lii^mcata  are  normall;  present  beneath  the  darft.  Tbe  outer 
[ilKrygoid  plate  may  be  conn»:ted  by  bone  or  ligament  with  the  spinous 
|iroc«ss.  The  foramen  of  Veaaliua  tor  an  emissary  vein  Is  Bometioice  preseut 
on  the  inner  side  of  tbe  foramen  ovale.  The  canalicalai  iniwmmaliu  is  some- 
times prMeut  for  tbe  small  wperfieial  petrosal  nerve  iutemal  to  the  foramen 
spiDOBum. 

Describe -tbe  ethmoid  bone. 

The  elhmoui  (sieve-like)  prq>ects  down  between  the  orbit&l  plates  of 
the  froDtat,  and  enters  into  the  formation  of  the  craninm,  orbits,  and 
nasal  fosaie.  It  consists  of  thin  plates  enclosing  irregular  cells— a  ver- 
tical plate  ^od  i.^0  lateral  mattet  united  above  by  the  horizontal  crUni- 
farm  ptalf. 

It  articuiata  with  thirteen  bones — Gfleen  inclnding  the  sphenoidal 
turbinate — the  frontal,  sphenoid,  and  vomer,  the  nas^  lachrymals, 
superior  maxiUse,  palatals,  and  inferior  turbinate  bones.  The  vertieal 
plate  forms  the  upper  third  of  the  nasal  septum,  and  presents  grooves 
and  canals  for  olfactory  nerves.  Its  superior  border  appears  in  the 
cranial  cavity  as  the  crw(a  galli  (cock's  comb) ;  posteriorly  this  process 
IB  thin,  and  anteriorly  Is  broadened  into  two  alar  processes,  between 
which  is  usually  a  groove  completing  the  foramen  «ecum  with  the 
frontal.  If  the  vertieal  plate  be  deflected  below  the  cribriform,  the 
crista  galli  is  inclined  in  the  opponte  direction.  The  anterior  border  of 
the  plate  articulates  with  the  nasal  spine  of  the  frontal  and  with  the 
nasal  bones;  the  inferior  border  in  front  with  tbe  triangular  cartilage  of 
the  nose,  and  behind  with  the  vomer;  the  posterior  margin  with  tbe 
sphenoidal  crest 

Each  lateral  man  or  lahffrmlk  encloses  three  sets  of  spaces — the 
anterinr,  mtdiilr,  and  pntferwr  ethmoidal  cells ;  they  do  not  communi- 
cntc  with  each  other,  Ektemall^  is  the  paper-like  orhitiil  plate,  or  o» 
planum  [lamina  papymefa),  closing  in  ttie  middle  and  posterior  cells: 
It  articuiales  in  front  with  the  lachrymal,  behind  with  the  sphenoid, 
above  with  the  frontal,  and  beW  with  the  superior  maxilla  and  palate 
bones.  On  this  aspect  below  the  plate  is  a  groove  belonging  to  the 
middle  meatus  of  the  nose :  it  turns  up  anteriorlv,  and  is  continued  by 
the  infundibulitm  through  the  anterior  ethmoidal  cells  to  the  frontal 
sinus ;  the  middle  cells  open  into  the  horizontal  part  of  the  groove. 
The  lateral  mass  in  front  of  the  orbital  plate  is  covered  in  by  the  lachry 
mal.i  fittm  this  part  the  aiicmate  proctti  curves  back,  down,  and  out, 


4S  BONE8  OP  THE   HEAD. 

helping  to  close  the  orifice  of  the  ftntnun :  it  articulates  beknr  with  the 
ethmoidal  process  of  the  inferior  turbinate. 

The  inner  agptct  of  each  ktenil  mass  is  in  the  outer  wall  of  the  nasal 
foBso.  Above  is  a  channel,  the  superior  mealui,  iKissing  from  behind  to 
about  the  middle  of  the  bone :  it  comtnunicatea  with  the  poeterior  cells. 
The  plate  overhanging  it  is  the  miperior  lurhinale  procat  or  tuperior 
»pongy  lione.  (concha  sup.  j ;  the  space  above  that  is  m  the  roof  of  the 
nose.  Below  the  groove  is  the  inferior  luThtimte  proeet*  of  the  ethmoid 
or  midille  fjiongy  hone  (concha  inf.),  rolling  conveily  toward  the  nasal 
fossa:  it  forma  the  lower  border  of  the  lateral  mass. 

Two  grooves  cross  the  upper  margin  of  the  lateral  mass,  forming  with 
the  ironUl  the  t«o  internal  orbital  canals.  Posteriorly  the  maae  a 
ankyloscd  with  the  sphenoidal  spongy  bone. 

The  cribriform  phtte  occupies  tne  ethmoidal  notch  of  the  (ront&l.  It 
prcsenU  the  olfaetory  groove  on  each  aide  of  the  crista  gall!  wjd  forxmina 
for  the  olfactory  nerves ;  the  foramina  of  tbe  middle  set  are  few  and  ate 
simple  perforations;  in  the  external  and  internal  sets  they  are  more 
numerous,  and  are  orifices  of  small  canals  which  subdivide  on  the  vertical 
ptaie  and  lateral  mass.  Anteriorly  is  a  fissure  close  to  the  base  of  the 
crista  galli,  and  external  to  it  a  notch  connecting  with  the  anterior  in- 
ternal orbital  c&nal  for  the  (>assage  of  the  nasal  nerve  and  anterior  eth- 
moidal artery  from  the  orbit  to  the  cranitmi,  and  thence  to  the  nasal 
fossa. 

BOIO!S  OF  THE  FAOB. 

Describe  tbs  anperioi  maxillary  bone. 

The  superior  maxilla  Is  the  principal  bone  of  the  face,  supporting  tbe 
upper  toeth  of  one  side,  helping  to  form  the  hard  palate,  floor  of  orbit, 
floor  and  outer  wall  of  nasal  fossa.  There  are  a  body  and  four  procesms 
for  description.  The  body  is  a  hollow  half-cylinder,  presenting  an  ei- 
lernat  surface  subdivided  into  an  anterior  and  posterior,  an  internal  and 
superior;  the  processes  are  nasal,  alveolar,  malar,  and  palatal. 

The  boily  encloses  the  antrum  of  Highmore.  wbicn  opens  into  the 
middle  meatus  of  the  nose,  The  superior  maxilla  artkvlalen  with  nine 
or  ten  bones— with  its  fellow,  with  tbe  nasal,  frontal,  lachrj-mal,  ethmoid, 
palate,  malar,  vomer,  inferior  turbinate,  and  sometimes  with  the  sphe- 
noid at  the  outer  exiremity  of  the  spheno- maxillary  fissure.  The  'interior 
or  ftieiiil  surface  is  marted  below  by  eminences  corresiKinding  to  fangit 
of  the  teeth.  Internal  to  tbe  eminence  for  tbe  canine  is  the  indtor  or 
rnsjiiform  fosna;  external  to  it  is  the  deeper  canine  fmua ;  above  the 
latter,  below  the  margin  of  the  orbit,  is  the  infraorliit<ti  foramen.  The 
inner  margin  of  this  surface  is  cut  by  the  noW  nolrk,  the  sharp  edge  uf 
which  is  prolonged  into  the  anterior  n/mal  gpinf. 

The  poiterinr  or  zygomatic  surface  looks  into  the  zygomatic  and  sphena- 
maxillary  fossie :  it  ptvs<iit8  two  or  more  apertures  of  the  pntlrrior  tint- 
talcamUt;  below  and  imateriorly  is  a  rough  fHteYM%.     .4t  t]l«  iunctiou 
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of  tliiH  sorface  with  the  ntisal  and  orbital  is  a  small  trianj^lar  B^ce  on 
vhich  the  orbital  process  of  the  palate  reatSj  the  pnlatine  (riffone  {Healt). 

The  inlemal  or  natal  surface  presents  m  front  the  inferior  turbinate 
crmt ;  below  it  is  the  smooth  concavity  of  the  inferior  meatus ;  above  it 
a  small  surface  forming  the  atrium  (entir)  of  the  middle  meatus.  Be- 
hind the  nasal  process  is  the  lachrymal  groove,  i  inch  long,  inclined 
down  and  out,  opening  into  the  inferior  meatus ;  the  groove  is  converted 
into  the  amat  of  the  nasal  dud  by  the  lachrymal  ana  inferior  turbinate. 
Behind  it  is  the  oi>ening  of  the  antrum  ;  above  this  are  small  half-cells 
belonging  to  the  middle  ethmoidal  set.  Behind  the  opening  of  the  an- 
trum the  surface  is  rough  for  articulalion  with  the  palate  bone,  and  trav- 
ersed by  a  groove  running  down  and  forward,  forming  with  the  palate 
thcpo»terior  palatine  canal. 

The  orbilat  eur/aix  is  triangular  and  flat ;  externally  is  a  rough  surface 
for  the  malar ;  mternally  is  first  the  lachrymal  notch,  and  mthind  it  a 

frctty  straight  mardn  for  the  ethmoid  and  orbital  process  of  the  palate. 
he  postero-ejitenial  border  is  free  and  bounds  the  spheno-maxillaiT  fis- 
The  infraorliilal  groove  commences  well  back  on  this  surface,  lead- 


ing to  a  canal  of  the  same  name  which  opens  anteriorly  at  the  in/nioi-inlat 
foramen :  from  the  canal  are  given  off  the  anterior  and  middle  dental 
canals  in  the  substance  of  the  bone. 

The  naxal  proceti  projects  up,  in,  and  back;  its  eilemal  surface  is 
smooth  ;  the  hinder  part  of  the  inner  surface  completes  the  anterior  eth- 
moidal cells;  below  this  the  surface  is  crossed  by  the  superior  turbinate 
crett  (agger  nasi)  for  the  inferior  turbinate  [iroceBS  of  the  ethmoid  (mid- 
dle spongy  Ixtne).  The  anterior  border  articulates  with  the  nasal  bones 
and  above  with  the  frontal ;  posteriorly  is  a  continuation  of  the  lachrymal 
groove,  bounded  internally  by  a  sharp  edge  articulating  with  the  lachry- 
mal, and  externally  bya  smooth  border :  where  this  border  joins  the  orbital 
surface  is  the  lachrynud  tubercle. 

The  alreolar  procem  is  thick  and  hollowed  into  eight  alveoli.  The 
malar  prooeu  is  triangular,  continuous  in  front  and  behind  with  the 
facial  and  zygomatic  surfaces  of  the  bodv.  Superiorly  it  is  rough  for 
the  malar:  the  inferior  bonier  forms  a  tnick  buttress  oppoute  the  first 

The  palate  proee**  with  its  oppo«t«  forms  three-fourths  of  the  hard 
palate.  Above  It  is  concave  transverselv,  and  forms  part  of  the  floor 
of  the  inferior  meatus.  Below  it  is  arched,  and  shows  lateral  grooves 
for  nerves  and  vessels :  its  posterior  extremity  falls  short  of  that  of  the 
alveolar  arch  and  the  space  is  filled  b^  the  palate  bone.  The  inner 
border  rises  into  a  natal  crest  which  receives  the  vomer;  in  front  a  more 
elevated  part  is  the  inci»or  crent,  prolonged  into  the  anterior  nasal  spine. 
By  the  side  of  the  incisor  crest  is  a  foramen,  becoming  a  groove :  when 
the  bonefl  arc  united  there  is  one  orifice  below,  with  right  and  left 
brxDches  above,  called  the  incitnr  foramina  or  foramina  of  Sleiiton,  for 
the  transmission  of  arteries 'FiE  3),  The  lower  a|*.7twr  ih  .he '(nffr/rw 
palatine  foita;  in  the  middle  iirie,  opening  iuto  ;t,  tire  tne  fofviinni^of 


BONES   OF   THE    HEAD. 


SeatjM,  the  lefl  naso-paUtinc  ncrrc  passing  throngh  the  anterior  mm 
and  the  right  through  the  posterior.  From  the  anterior  paJatine  fossa 
are  seen  two  sutures  pasung  to  the  intervid  between  the  canine  and  lat- 


eral incisor  tooth ;  the  sutures  are  to  be  seen  in  the  inferior  meatus. 
They  mark  off  the  interma^flaty  bont^  and  include  the  whole  thickness 
of  the  alveolar  processes,  the  nasal  spine,  and  sockets  for  incisor  teeth. 
No  trace  of  the  suture  is  seen  on  the  lacial  surface,  as  an  outgrowth,  the 
indnor  proceia.  Forms  the  front  wall  of  the  incisor  sockets. 

The  maxillary  mniut,  or  antrum,  is  irre^larly  pjTamidal ;  the  base  is 
at  the  nasal  surface  of  the  body  and  the  apex  extends  into  the  malar 
proteijs:  Its  aperture  'U  closet^  in  ui^rt  by  ths  uncinate  process  of  the 
ethmoidi  the  ethmoidal  pro-^ss  of  'he  inferior  turbinate,  and  the  mazil- 
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iuy  process  of  the  palaU  behiod ;  the  lachiymal  in  front  rare)]'  assists. 
The  alveolus  of  the  first  mokr  is  most  prominent  in  the  floor. 

Describe  the  palate  bone. 

This  bone  is  L-shaped,  and  fomis  the  back  part  of  the  hard  palate  and 
(lie  lateral  wall  of  the  nose  between  the  superior  maxilla  and  internal 
prerjgoid  plate.  It  presents  a  horiiontij,  a  vertical  plate,  and  three 
processes,  ll  arliculata  with  six  bones—its  fellow,  the  superior  maxilla, 
the  ethmoid,  sphenoid,  vomer,  and  inferior  turbinate.  The  horizontal 
or  p<il(ite  piftte  is  conrave  above  in  the  naeal  fossa ;  near  its  posterior 
boiijer  is  a  transTeiBe  ridge  for  the  tensor  palati  muscle.  The  posterior 
bonier  is  Iree  and  concave,  gives  attachment  to  the  soft  palate,  and  is 
prolongetl  internally  into  the  pottmor  natal  or  palatine  spine,  which 
motinucs  the  nasal  crest  of  the  superior  maiillfe  support ine_t he  vomer. 
It  is  grooved  externally  by  the  ponfmor  paJatine  canal.  The  rerticttl 
pltiie  IS  thin ;  its  nasal  surface  is  divided  mto  two  parts  by  the  inferior 
turbinate  cr^  lor  the  inferior  turbinate  bone ;  the  middle  meatus  is 
above  it  and  the  inferior  below.  At  the  upper  part  is  the  mperior 
turhiiiatf  crest  for  the  middle  siKin^y  bone,  ana  above  this  a  groove  in 
the  superior  meatus.  The  external  surface  presents  above  and  behind 
■  nnooth  surface,  forming  the  inner  wall  of  the  ptery go-maxillary  fissure, 
and  leads  to  the  potlerior  piilatine  groove.  In  front  of  the  groove  the 
surface  is  applied  to  the  superior  maxilla  and  sends  the  jnaxi/larT/  pro- 
eat  forward.  Behind  the  groove  the  surface  articulates  below  with  the 
maxilla  and  above  with  the  pteiy^oid  process. 

The  pjframiiial  procest  og  tuberomty  juts  out  behind  and  fits  in  between 
the  pterygoid  plates :  it  presents  posteriorly  a  smooth  middle  distriut  en- 
tering into  the  pterygoid  fossa :  internal  to  it  is  a  groove  for  the  internal 
pterygoid  plate,  and  externally  a  rough  area  for  the  external  plate. 
Part  of  (he  tuberosity  appears  m  the  Eygomatic  fossa.  Inferiorly,  close 
to  the  borisonial  plate,  are  the  po*tfrioT  and  external  accetiory  palatine 
taiiaU. 

The  orbital  prvcfw  rests  on  the  anterior  margin  of  the  vertical  plate : 
it  has  five  surfaces,  three  articular,  and  two,  the  superior  and  external, 
are  free. 

The  superior  surface  forms  the  posterior  anele  of  the  floor  of  the 
oihit ;  the  external  looks  into  the  spheno- maxillary  fossa ;  the  anterior 
articulates  with  the  maxilla,  the  internal  with  the  ethmoid,  and  the  pos- 
terior with  the  sphenoid.  The  process  is  usually  hollow,  and  completes 
a  posterior  ethmoidal  cell  or  may  open  into  the  sphenoidal  sinus. 

The  aphmnidal  prucem  curves  up  and  in  from  the  posterior  part  of 
the  vertical  plate ;  it  has  three  surfaces :  the  superior  is  in  contact  with 
the  nnder  sur&ce  nf  the  body  of  the  sphenoid,  and  is  grooved  for  the 
ptetygo-puladne  oiniil ;  the  ina-mal  surface  looks  into  the  nasal  fossa 
■nd  touches  the  ala  of  the  vomer ;  the  external  looks  into  the  spheno- 
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The  »pheno-paiatiM  notch  ib  between  these  two  proceaBes,  oonrerted 
by  the  hoAy  of  tbe  ephenoid  into  a  foramen  of  the  same  name- 

The  posMrioT  palatine  canal  may  be  wholly  Mnfined  to  the  palate  bona. 
The  spheno-palatine  notch  may  be  converted  to  a  foiamea  by  nnivn  ti  tht 
apbenaidal  and  orbital  proceasas.  The  orbital  pToceaa  may  be  enlBTgod  by  ■ 
separate  oBaiflcHtion  from  the  ethmoid  or  sphenoid. 

Describe  the  vomer. 


The  vomer  (ploughBhaie)  is  thin  and  qiudrilateial,  and  placed  verti' 
call}'  between  the  nasal  fosste.  The  upper  and  posterior  oonlers,  the 
anterior  and  Inferior,  are  of  nearly  equal  lengths.     It  artiadatra  with 


six  bones — the  sphenoid,  ethmoid,  two  palate,  two  superior  maxillaiy — 
and  with  the  septal  cartilage  of  the  nose. 

Each  surface  presents  a  groove  leadinx  the  naao-palatine  nerve  to  tbe 
foramen  of  Scarpa.  The  superior  border  divides  into  two  alse,  which 
receive  the  rostrum  of  the  vomer  between  them ;  each  ala  meets  the 
vaeinal  process  of  the  sphenoid  and  the  sphenoidal  process  of  the 
)>alate. 

There  are  ugaally  three  vomero-baaltar  canals — a  median,  between  ala  and 
mstrum  tor  nutrient  veeaela;  an  npper  lateral  one,  lietween  the  body  of 
sphenoid  and  root  of  vaginsl  procen,  canying  veaaela  to  the  sphenoidal  cells ; 
a  lower  lateral  one,  between  the  body  of  sphenoid  and  sphenoidal  proeeaa  of 
palate,  carrying  vessels  and  nerves  from  the  nasal  and  spheno-maxillaiy  fo- 
gfe  to  the  uppui  pharyux. 

The  anterior  border  is  grooved  in  its  lower  half  forthe  septal  caitihce ; 
in  its  upper  half  it  is  ankylosed  on  one  or  both  udes,  usualljr  the  right, 
with  the  perpendicular  plate  of  the  ethmoid.  .  At  the  infenor  antetior 
angle  is  a  short  vertical  edge  to  Gt  in  behind  the  incisor  crest  of  the 
maxillge:  from  its  upper  end  a  process  rune  forward  in  the  groove  of 
the  crest,  and  from  its  lower  end  a  point  may  project  down  between  the 
incisor  foramina.  The  inferior  border  artictdtd«s  with  the  nasal  creetof 
the  maiilke  and  palate  bones :  the  posterior  border  is  thin  and  free  aEid 
separates  the  posterior  narea. 

Describe  the  malar  bone. 

This  cheek-bone  separates  the  orbit  Aom  the  temporal  Ibssa  and  ar- 
ticalates  with  four  bones — the  frontal,  sphenoid,  temporal,  and  snpenor 
maxillary.  It  is  qu.idrangular,  with  the  angles  directed  veKically  and 
horizontally  :  it  may  be  thought  of  as  furnied  of  a  trian^ar  ori»ta)  plale 
united  at  a  sharp  angle  to  a  quadra nj.'ular  malar  plate.  The  outn-  tvr- 
face  presents  a  little  lielow  the  centre  the  molar  tuberotitii,  and  above 
this  tlic  orifice  of  the  malar  canal.  The  inn^  tarfacf  is  concave,  looks 
into  the  temporal  and  xysomatic  fosaiEu  and  presents  a  roughness  fiu-  ax- 
ticulation  with  ihe  superior  maxilla.  The  «)tprr  angU  ot/rontal  proem 
is  serrated  for  the  exturnal  angular  prowsH  of  the  frontal.  The  lamtonil 
border  behind  this  is  lunuous  and  uontinuuua  with  tlie  upper  border  uf 
"■"'S""'  r,„,,G00glc 
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.The  poittrior  angU  or  lentm>ral  proem  has  the  iVKoma  resting  upon 
and  uliculatine  with  it.  The  postero-inferior  border,  the  mauetmc, 
completer  the  lower  edge  of  toe  lypomatic  arch ;  the  antero-inferior 
border,  max^ary,  and  a  rough  part  of  the  inner  surface,  articulate  with 
the  malar  process  of  the  superior  maxilla.  The  orbital  border  is  exca- 
vated, and  forms  a  great  part  of  the  orbital  margin,  ending  internally 
just  above  or  inside  the  mfraorbital  foramen.  From  this  the  orbital 
prncKm  ])roJect8  back,  forming  the  fore  part  of  the  outer  wall  of  the  orbit, 
Hrticulating  with  the  great  wing  of  the  sphenoid.  On  the  orbital  surface 
are  the  openings  of  two  canals — the  temporai  opening  on  the  temporal 
surface,  and  the  mcUar  opening  on  the  fadal :  they  transmit  the  tem- 
poro-malar  branches  of  the  superior  maxillaiy  nerve. 

A  hnrinrnt^l  sntare  may  divide  the  bone  into  two  nneqnal  parts.  The 
cauiala  may  have  >  common  opening  on  the  orbital  Hurfacis.  Tbens  may  be  a 
■uryiiHil  jFToecu  at  the  npper  part  of  the  temporal  bordet  (more  often  on  the 
right  iide}  for  attachment  of  a  band  of  temporal  fascia.  The  anterior  ex- 
tremity of  the  sphenO'maiillar;  fiHsore  nay  be  completed  In  one  of  three 
ways:  by  the  malar  in  more  than  half  the  casea,  by  the  artJCDlatioii  of  the 
sphenoid  with  the  anperior  maxilla,  or  by  a  Wormian  bone. 

The  antmrn  of  Higbmore  m^  extend  into  the  molar, 

SeBcitba  the  nasal  bones. 

The  two  form  the  hrid^  of  the  nose,  and  each  artkalattt  with  four 
bones— the  frontal,  supnor  maxillary,  elhmoid,  and  its  fellow.  They 
axe  narrow  and  thick  above,  brooder  and  thinner  below.  They  articulate 
above  with  the  inner  part  of  the  nasal  not<;h  of  the  frontal. 

The  inferior  border  is  free,  and  gives  attachment  to  the  lateral  nasal 
cartilage:  it  usually  has  a  small  notch  near  the  inner  end.  The  ex- 
ternal horder  is  longest,  and  articulates  by  means  of  smaU  teeth  with  the 
nasal  process  of  the  superior  maxilla. 

The  internal  border  meeta  ita  fellow  in  a  somewhat  irregular  intemasal 
suture,  which  commonly  deviates  to  one  side  at  the  upper  end.  Pos- 
teriorly the  two  form  a  crest  which  rests  from  above  down  on  the  nasal 
process  of  the  frontal,  the  vertical  plate  of  the  ethmoid,  and  the  septal 
nasal  cartilage.  The  facial  surface  is  convex  below  and  concave  above, 
and  presents  voscidar  foramina. 

Tiie  posterior  surface  is  concave,  and  a  tittle  externa]  to  its  ceutre  is  a 
longitudinal  groove  for  the  nasal  nerve. 

Tbc»  bones  are  relatively  larRe  in  white  mcM,  tmall  and  flat  Id  the  black 
and  yellow  rac«9.  The  Intemaaal  Buture  Is  obliterated  In  ap«s.  There  may 
Im  uuall  Intemaiial  bonea  at  the  lower  extremity  of  the  Intemagal  siltDTe. 

Describe  the  Uchrynul  bone. 

The  lachi^mal,  or  o»  unguii,  is  a  thin  scale  hke  a  Gn^er'nail  at  the  an- 
terior and  inner  part  of  the  orbiL  It  arliculatn  with  four  Ixines — 
fhtntal,  ethmoid,  superior  maxilla,  and  inferior  turbinate.  Its  exitrtud 
wttrfaer  is  divided  by  a  verli<»l  ridire.  the  lachrymal  r-rnt :  in  ft""'  "f  it 
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b  the  lachrymal  (groove,  and  this  j>art  iit  prolonged  beluw  as  the  degrmd- 
iiigprofxts  U>  articulate  with  the  interior  turbinate ;  behind  the  crest  the 
aiirmce  is  smooth  and  forms  part  of  the  orbit,  and  it  ia  produced  beloir 
into  the  hamular  procett,  wbtch  comes  forward  in  the  lachrymal  notch 
of  the  superior  maxilla  and  bounds  the  outer  side  of  the  orifice  of  the 
nasal  duct  The  iiiternai  surface  m  a  depressed  furrow  oumpleting  above 
some  of  the  anterior  ethmoidal  cells,  and  below  it  looks  into  the  middle 

This  bone  may  be  abseut,  porfonlt«d,  or  divided  into  pieces ;  the  hamular 
process  may  be  wanting,  small,  or  so  loDg  as  to  extend  upon  the  face.  A 
separate  ossicle  may  take  its  place,  the  later  {ncirynoJ  bone. 

Describe  the  inferioi  tnibiuate  bone. 

The  inferior  turbinate  or  aponfsy  bone  projects  liLe  a  shell  into  the 
naaal  cavity,  separating  the  middle  from  the  inferior  meatus.  Its  con- 
vexity looks  in  and  its  lower  margin  is  rolled  on  itself  Its  attached 
margin  articulates  in  front  with  the  inferior  turbinate  crest  of  the  supe- 
rior maxilla,  and  then  ascends  abruptly  as  the  lachryiruU  procas  to  com- 
plete the  lachrymal  canal.  Behind  this,  and  nearer  the  back  than  the 
the  front,  the  hone  is  folded  down  aa  the  max3l<tty_  process,  looking 
over  the  aperture  of  the  antrum,  and  forming  part  of  its  inner  wall :  on 
the  upper  Dorder  of  this  process  is  the  cthmoidai  procaa,  nhich  articu- 
lates with  the  uncinate  of  the  ethmoid.  Posteriorly,  the  bone  is  attached 
to  the  inferior  turbinate  crest  of  the  palate:  the  posterior  extremity  is 
elonnated  and  pointed,  the  anterior  flat  and  broad. 

The  bone  articiilalen  with  the  superior  maxilla,  lachrymal,  ethmoid, 
and  palate.  No  muscle  is  attached  to  it.  The  negro  may  have  four  tur- 
binate bones. 

Describe  the  inferior  maziUary  bone. 

The  lower  jaw.  or  m/indiblr,  is  the  strongest  bone  of  the  face,  and 
arlicn/tites  with  the  glenoid  fosHse  of  the  temporals.  It  consists  of  ft 
curved  horizontal  portion  or  ?(orf(/atid  two  ascending  branchen  or  rami 
The  ImmIi/  shows  in  front  a  faint  vertical  ridpe,  the  symphysis  of  two 
orijjinally  distinct  pieces :  this  expands  into  the  mrutal  prohiberaiicr, 
which  becomes  prominent  on  each  side  inferioriy  as  the  mental  luberdrt. 
The  superior  or  alveolar  border  is  hollowed  out  into  socket*  for  teeth. 
The  inferior  border,  or  ia.ic,  is  thick  and  rounded,  and  projects  beyond 
the  superior.  Below  the  incisor  teeth  is  the  tncieor /lyaui ;  uiore  exter- 
nally is  the  meatiil  foramen  midway  between  the  upper  and  lower  bor- 
ders, under  the  interval  between  the  two  bicuspids :  it  is  the  anterior 
opening  of  the  dental  canal.  Below  the  foramen  the  r^leninl  oUiqnn 
line  runs  up  and  back  fn>m  the  mental  tubercle  to  ihc  anterior  marftin 
of  the  ramus.  The  dirp  surface  of  the  body  presents  inferioriy  near  the 
symphisis  an  oval  fossa  for  the  attachment  of  the  difrastrie  muscle : 
above  It  arc  the  meittai  npinrs,  the  lower  beinit  a  mcilinii  ridge  for  the 
genio-hyoid  muscles,  and  the  upp«t  ft  pair  of  tubercles  fur  tlic  geuio- 
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hyogloeei :  tberc  may  be  four  tubercles  ( I ^ )  or  two  ( *■  )  or  a  vertical 
ndge  ( I )  or  odc  prominence  ( ■ ).  Above  them  a  small  torunen  pene- 
tntes  the  bone  and  above  this  a  narrow  median  groove  marks  the  sym- 
phyns.  Below  ihu  mciittkl  apinea,  and  passing  up  and  back  to  the  ramua, 
u  the  iiilemil  obfi'qof  line  or  mylo-hyoid  ridge,  for  the  mylo-hyoid  muscle 
and  a  slip  of  the  su|>erior  constrictor  of  the  pnaiynx.  Above  this  line  is 
a  fiKisa  fur  the  sublingual  gland,  and  below  it  another  for  the  submax- 
illary. 

The  ramus  is  thinner  than  the  body,  and  where  its  posterior  border 
meets  the  base  it  fonns  the  slightly  everUd  angle.  The  external  mr/ace 
is  flat,  and  near  the  angle  it  shows  oblique  lines  for  tendinous  attach- 
ment of  the  masseler  muscle.  At  the  centre  of  the  inlemat  $ur/ace,  on 
a  level  with  the  crowns  of  the  molar  teeth,  is  the  inferior  dental  foramen, 
leadiiiK  to  the  dentnt  canal:  the  inner  margin  of  the  foramen  is  sharp 
antcriurlv,  and  called  the  Unqula  mandibular.  Beginning  at  the  notch 
beliind  the  lingula  is  the  mylo-hyoid  groove  (sometimes  a  canal),  terml- 
natini;  below  the  hinder  end  of  the  mylo-hvoid  ridge.  Behind  this  is  a 
roughness  for  the  internal  pterygoid  muscle.  On  the  upper  border  of 
the  ramus  are  two  processes— the  coitdyle  for  articulation  and  the  coro- 
tioid  for  niusi'ular  attachment;  they  are  separated  by  the  nemilwiar  or 
tifpnotd  notch.  The  atiidylr.  passes  up  from  the  poelerior  part  of  the 
ramus,  supiurtdl  on  a  constricted  %ifek,  on  the  front  of  which  internally  is 
adepressiun  fur  the  external  pteri-fioid  muscle.  One-third  inch  (8  mm. )  be- 
low the  articular  aurfiice  thiTc  may  he  an  external  tubercle  for  the  eilemal 
lateral  ligament.  The  condyle  is  convex,  transversely  elongated,  and  the 
axes  of  the  two  would  meet  at  the  anterior  mai^n  of  the  foramen  mag- 
num. The  coroiioid  process  pesses  up  from  the  tore  part  of  the  ramus,  in- 
clined out  and  somewhat  beak -shaped :  by  its  apex,  sharp  margins,  and 
inner  surface  it  gives  attachment  to  the  temporal  muscle. 

The  anterior  border  of  the  ramus  shows  three  oblique  ridges — an  ex- 
ternal one  to  the  end  of  the  external  oblir[ue  line ;  internal  to  that  is  a 
rroovc  bounded  posteriorly  by  a  ridge  passing  from  the  internal  oblique 
line  to  the  middle  aspect  of  the  coronoid;  at  the  lower  part  of  the 
groove,  extending  a  short  distance  to  the  outer  side  of  the  alveolus,  is 
the  third  or  buccal  line. 

The  lower  jaw  consints  nf  a  thick  shell  of  compact  tissue  enctosing  cancel- 
lorn  tlsHue ;  the  dental  ranal  In  ita  poatarior  two-tbirds  lica  close  to  the  inner 
cominct  layer;  it  ia  proloiifted  biTond  the  mental  foramen  under  thi-  vanitK' 
•od  incisor  trotli.  There  mny  be  two  dental  canala.  The  angle  of  the  jaw 
in  the  adult  is  about  131)°,  Infuuey  140°  or  more;  in  old  and  toothleea  inwn  it 
ii  increaiied.  These  changes  are  due  to  development,  absorption  of  alveolar 
■rcb,  and  strength  of  masselor  muscles. 

THB  SKULL  AS  A  WHOLE). 
Setctibe  the  stttnna. 
The  skull-bones  are  closely  fitted  by  uneven  edges,  there  b^ng  inter- 
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posed  a  liUlc  fibrous  tistnie  continnoos  with  the  perioeteum ;  the  den- 
tationa  are  confined  to  the  external  table,  the  edges  of  the  inner  taUe 
lying  only  in  apposition.  The  lower  jaw  has  a  movable  articulation, 
difTering  from  the  others.  The  sutures  uound  the  parietal  bones  have 
special  names :  between  the  two  is  the  tagiUai,  behmd  them  the  lamb- 
doid,  in  front  of  them  the  coronal. 

All  the  sutures  may  be  arranged  in  three  groups — a  me(Uan  Itmgi- 
tiidinri!,  a  lateral  longitudinal,  and  a  vertical  trangvarK,  The  first  con- 
sists of  the  sagittal,  and  in  the  infant  the  frontal ;  the  second  begins  in 
the  median  line  in  front,  and  includes  on  each  side  the  fronto-nasal, 
fronto-maxillan',  fron  to-lachrymal,  fronto-ethmoidal,  fronto-malar,  frouto- 
sphenoidal,  spheno-parietal.  squamo-parietal,  and  masto-parietal;  the 
third  oompriaeB  the  coronal  and  spheno-squamous,  the  lambdoid  and 
occipito-mastoid,  aud  also  the  transTerse  sutuiee  at  the  base  of  the 
gkuD. 

Sometimes  the  great  wing  of  the  Ephenoid,  the  parietal,  the  aquama,  and 
the  n-ontal  bones  do  not  meet,  and  the  abort  spheno-parietal  antura  la  not 
Tormed;  the  frontal  and  aqnama  unite  io  a  vortical  ft-on to- temporal  suture 
contiuniaR  the  coroaal :  this  la  the  mie  Id  the  gorilla  and  chimpaniee.  In 
this  sitaatioD  is  often  developed  the  epipUAc  bone. 

After  about  thirty  yeare  of  axe  many  sutures  close,  nuiDU  taking  place  on 
the  inner  aarface  first:  the  parts  to  close  first  are  the  sagittal  sutur«  between 
the  parietal  foramina  and  the  lower  ends  of  the  coronal  satore. 

THBI  WORMIAN  BONES. 

These,  oua  triqaetra,  o—a  nifuranin,  are  irregular  ossifications  between 
cranial  bonea  rarely  round  In  the  face.  They  are  usually  symmetrical,  and 
are  moat  common  in  tbo  lambdoid  suture,  occupying  the  place  of  the  superior 
angle  of  the  occipital  bone ;  may  be  at  eitbcr  anterior  angle  of  tbe  pariotaU. 
They  usually  include  only  one  plate  of  the  sbnll. 

The  outeufan  jufafars  may  be  found  at  the  Jugular  foramen. 

BZTBBITAXi  8UBFAOB  OF  THB  SEtTUi. 

The  external  surface  may  be  divided  into  superior,  inferior,  anterior, 
and  lateral  regions. 
Describe  the  aaperior  region. 

This  extends  from  the  stipraorbital  margins  to  the  superior  curved 
line  of  the  occiput,  bounded  laterally  by  the  temporal  Imes.  It  is  ■ 
smooth,  convex  surnicp  covered  by  muscle  and  aponeurosis.  The  great- 
est traTisversc  diameter  of  the  skull  is  at  the  jun<'tion  of  the  posterior 
and  middle  thirds — viz.  5}  inches  (140  mm.) :  the  greatest  Inngiiudinal 
diameter  from  the  under  margin  of  frontal  Done  to  the  external  ocd- 
pital  protuberance  is  6])  intlies  1 1  TO  mm. ).  As  the  head  is  usually  held 
it  makes  an  angle  of  20°  with  the  horison. 
Describe  the  anterior  region. 

This  region  presents  the  o|><!niu,i»ofthe  orbits,  the  bridge  of  the  nose, 
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below  that  the  anferinr  natal  apertitre  {apcriura  pt/r^ormtK),  presenting 
the  anterior  nasal  epine  below.  Below  the  aj^erture  are  the  incisor  fossae 
of  the  upper  jaw,  below  the  orbita  the  canine  fossro,  and  external  to 
them  the  malar  prominences.  The  lower  Jaw  completes  the  skeleton  of 
the  face  with  its  incisor  fossee,  mental  proininence,  etc. 

In  a  nearly  vertical  line  on  either  sioe  are  three  foramina  for  the  exit 
of  some  part  of  the  tiiree  diviBions  of  the  fifth  cranial  nerve— viz.  the 
Mijiraorbilal,  infraorbital,  and  mental.  There  are  »]bo  the  malar  for- 
iimina  on  the  malar  bone. 

The  nose  ia  rarely  placed  in  the  centre  of  the  face,  and  the  nasal  aper- 
ture is  often  unsj-mmetrical,  a  deflection  of  the  aeptnin  oooarring  tommi 
the  wider  half. 

Describe  tbe  orbits. 

The  orbits  afe  pyramidal  foBSie,  somewhat  quadrilateral,  with  their 
bases  turned  ont  and  forward:  their  inner  walls  are  nearly  parallel,  and 
their  out«r  walls  diverge  at  nearly  H^bt  angles  to  each  other.  Each  is 
formed  of  eeyeo  bones,  or  eleven  for  the  two — the  frontal,  sphenoid, 
inalar,  superior  maxillary,  lachrj'mal,  ethmoid,  and  palate.  The  roof 
of  each  is  formed  by  the  orbital  plate  of  the  frontal  and  small  wing  of 
the  spheDoid;  the ,^oor  by  the  malar,  superior  maxilla,  and  orbital  plate 
of  the  palate ;  the  inner  wall  by  the  nasal  process  of  the  superior 
maxilla,  the  lachiymal,  ethmoid,  and  body  of  tne  sphenoid  ;  the  outer 
wail  by  the  malar  and  great  wing  of  the  sphenoid.  The  »phmoiilai 
Jaxare.  at  its  inner  part  occupies  the  apex  of  the  orbit ;  its  outer  ex- 
tremity lies  between  the  root  and  outer  wall. 

The  optic  foramai  is  internal  to  and  above  the  fissure.  In  the  angle 
between  the  external  wall  and  floor  is  the  upheno-maxilUtry  fiimirf, 
bounded  by  the  palate,  superior  maxilla,  malar,  and  sphenoid  bones: 
it  leads  into  the  spbeno- maxillary  fossa  at  its  back  part  and  zygomatic 
foesa  at  its  fore  part.  Passing  forward  from  the  margin  of  this  fissure 
is  the  cnramcncement  of  the  infraorbital  canal  On  the  inner  wall  in 
front  is  the  lachrymal  groove,  leading  to  the  canal  of  the  nasal  duet,  and 
&rther  back,  between  the  frontal  and  ethmoid,  are  the  anlfrinr  and 
jM*ten'or  internal  orbital  canals.  At  the  inner  margin  of  the  roof  is  the 
BupiBOrbital  foramen  or  notch.  Within  the  external  angular  process  is 
the  lachrymal  fima,  and  on  the  outer  wall  are  the  temporal  and  malar 

Describe  the  lateral  refton  of  the  aknll. 

This  presents  from  behiikd  forward  the  mastoid  portjon,  the  mastoid 
foramen,  tbe  external  auditory  meatus,  tbe  glenoid  fossa  with  condyle 
of  bwer  law,  eminenliaarticularis,ooronoid  procew,  and  xygomatic  arrh. 
Above  tnis  arch  is  the  Irmporal  fotta,  ana  below  it,  separated  by  the 
intnilempotal  crest,  is  the  zygomatic  fotta. 

Tbe  trmpnral  /oua.  occupied  by  the  temporal  muscle,  is  bounded 
above  by  the  temporal  crest  of  the  fhinlal  and  tbe  lower  temporal  line 
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of  tlic  parietal :  the  latter  runs  into  the  eupramastoid  crest,  and  that 
into  the  zygomatic  arch. 

The  zygomatic  or  infratemporal  fotsa  contains  a  part  of  the  temporal 
muscle,  tte  external  and  internal  pterygoids,  the  in1«nial  maxillary  aiiery, 
and  the  inferior  masillaiy  nerve.  Some  of  ita  boundaries  are  indefinite : 
externally  iB  the  ramus  of  the  lower  jaw;  superiorly  the  great  wing  of  the 
suhenoid,  showing  the  foramen  ovale  and  Bpinosum,  also  a  small  part  of 
the  squamous  portion  of  the  temporal ;  anteriorly  is  the  lower  part  of 
the  malar  and  zygomatic  surface  of  the  su^rior  maxilla;  the  inferior 
limit  is  the  extremity  of  the  external  pterygoid  plate  and  alveolar  border 
of  the  superior  maxilla.  The  inner  wall  is  formed  by  the  external  ptery- 
goid plate ;  the  posterior  limit  is  the  eminentia  articularis  and  poHterior 
border  of  the  pterygoid  plate. 

Inferiorly  the  pterygoid  process  approaches  close  to  the  superior 
maxilla,  but  is  prevented  firom  meeting  by  the  pyramidal  process  of  the 
palate.  Above  they  are  separated  by  the  pterygo-vutxiUaru  Juture, 
leading  into  the  gpheno-majdHary  fosia.  Running  at  right  angles  to  the 
fissure  is  the  spheno-maxillary  fissure  opening  into  the  orbit 

Describe  the  splieiio-niaxillai?  fossa. 

This  is  a  small  trianicular  space  at  the  angle  of  junction  of  the  above- 
named  fissures,  placed  beneath  the  apex  of  the  orbit  It  is  bounded 
above  by  the  body  of  the  sphenoid,  in  front  by  the  superior  maxilla, 
behind  by  the  base  of  the  pterygoid,  and  intemauj'  b^  the  vertical  plate 
of  the  palate.  It  has  three  fissures  terminating  m  it — the  sphenoidal, 
spheno-maxillary  and  ptet^'go-maxillary.  It  communicates  with  four 
fossae — the  orbital,  nasal,  zygomatic,  and  middle  fossa  of  the  base  of 
the  skull;  and  has  opening  into  it  five  foramina — three  from  behind, 
the  foramen  rotundum,  the  Vidian,  and  the  plen-go-palatine  canals; 
internally  is  the  epheno- palatine  foramen,  ana  inferiony  the  posterior 
palatine  canals,  and  occasionally  the  accessory  posterior  palatine  canals. 

Describe  the  external  base  of  the  skull. 

("Base  of  skull"  properly  means  base  of  the  cranium,  and  does  not 
include  the  facial  bones ;  we  have  followed,  however,  the  usual  descrip- 
tion, and  include  the  inferior  maxilla.) 

It  is  divisible  into  three  parts — anterior,  middle,  and  posterior.  The 
anterior  divixion  consists  of  the  palate,  alveolar  arches,  and  body  of  the 
inferior  maxilla.  It  is  traversed  longitudinally  by  a  median  suture,  and 
transversely  by  that  between  the  maxillaty  and  palate  bones.  In  front 
is  the  anterior  pahtine  foua,  with  the  four  foramina  opening  into  it ; 
farther  back  are  the  under  surface  of  the  tuberosity  of  the  palate,  the 
apertures  of  the  posterior  and  external  palatine  canals,  and  the  posterior 
nasal  spine. 

The  middle  division  extends  back  to  the  foramen  magnum,  and  is 
called  the  guttural  fiam  (relating  to  the  throat ).  In  the  mid-line  is  tho 
ba^lar  process,  -'  ""f  that  the  body  of  the  sphenoid  wvcrcd 
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in  the  aUe  o{  the  vomer.  On  each  ude  the  petrous  portion  reacbea  lo 
the  extremity  of  the  baailmr  process,  and  Detwcen  the  j)etrouB  aad 
EijuBnious  is  the  back  part  of  the  great  wins  of  the  sphenoiii.  In  front 
are  the  potlerior  nara  or  dwaiuE  (ftmneE),  separated  by  the  voiUer, 
bounded  above  by  the  sphenoid,  below  by  the  horizontal  plates  of  the 
palate  bones,  and  laterally  by  the  internal  pterygoid  plates.  On  each 
aide  are  the  ptei^'go- palatine  and  Vidian  canals,  the  scaphoid  and  ptery- 
goid fosste.  A  line  from  the  external  pterygoid  plaU  to  the  spine  of  the 
sphenoid  separates  this  surface  from  the  zygomatic  fossa :  internal  to  tliis 
bnc  is  the  groove  for  the  oirljlaginons  part  of  the  Eustachian  tube. 
Between  tbe  apex  of  the  petrous,  the  basilar  process,  and  the  sphenoid 
is  the  foramen  lacfrum.  (This  is  the  onlj'  foramen  properly  called 
"lacerated.")  This  with  the  petra-ba«lar  fissure  is  filled  with  fibrous 
tissue,  and  may  coDtiun  Wormian  bones.  Passing  back  and  out  from 
this  is  the  petro-s^henoidal  fissure,  the  styloid  and  vaginal  processes, 
and  tbe  stylo-mastoid  foramen ;  more  internally  are  the  anterior  condylar 
foramina  and  the  jugular  fossa.  This  fossa  is  divided  into  three  com- 
partments by  processes  of  dura  mater.  The  inferior  petrosal  sinus  is  in 
the  anterior  one,  the  lateral  sinus,  some  ascending  pharyngeal  and  occi- 
pital arteries  in  the  posterior  one,  and  tbe  ninth,  tenth,  and  eleventh 
cranial  nerves  in  the  middle  one. 

Other  points  have  been  described  with  the  temporal  bone. 

The  poetTioT  divigion  presents  on  either  side  of  the  foramen  magnum 
the  occipital  condyle,  jugular  process,  occipital  sulcus,  digastric  fossa, 
tnd  maMioid  process.  Behind  the  foramen  magnum  is  the  tabular  part 
of  tie  occipital  up  to  the  superior  curved  line.  Into  this  posterior  divis- 
iuD  are  in(<erted  all  tbe  muscles  running  up  to  the  skull  from  the  ribs, 
spines,  and  traosverse  processes, 

Hcnie  describte  for  base  of  skall  the  base  of  tbe  cranial  bones :  the  foramen 
mafniam  is  where  the  vertebral  canal  broadens  out  Into  tbe  cranium :  behind 
it  is  tlie  part  correapondiiig  to  the  vertebral  arehes,  in  front  the  part  coire- 
■ponding  to  the  vertebral  body.  The  line  of  separBtion  passca  through  the 
iuai>toitl  and  jugular  proctaaea,  the  condyleH,  and  the  foramen  magnum.  In 
front  of  this  line  are  two  other  regions :  the  "  middle  girdle  "  ueurl;  corre- 
■ponds  to  the  middle  fossa  of  the  interior;  its  anterior  bonier  Roes  on  either 
side  (Wim  the  pharrngeal  spino,  in  front  of  the  pterygoid  process  to  the  ont«r 
eitrenilty  of  the  ctUla  orhilalii,  which  is  the  upper  boiiler  of  the  spheno- 
maiillary  flsaure. 

Tbe  aul«rior  portion  in  bont  of  the  pharyngeal  spine  romia  the  roof  of  tlm 
"Tegctative  tufc." 

Describe  the  interior  of  the  craninn. 

The  inner  table  presents  impressions  for  cerebral  convolutions.  The 
thickotw  of  the  skull-cap,  or  calvaria,  is  i  to  i  inch.  The  base  of  the 
skuU  varies  in  thickness,  thinnest  at  the  cribriform  and  orbital  plates, 
where  there  is  no  diploe :  also  thin  in  the  inferior  occipital  fossa,  m  the 
aqouna,  and  glenoid  fossa.  The  inner  surface  of  the  calvaria  is  dome- 
like, formed  by  the  Irontal,  parietal,  and  occipital  bones.    It  is  marked 
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bv  the  superior  longitudinal  sokos,  small  meningeal  grooves,  aoA  Pk- 
cnionian  fossae.  The  only  apeitures  are  the  inconstant  parietal  fotamina. 

DeBcribe  the  IntetSAl  base  of  the  aknll. 
This  eur&oe  is  divided  into  three  fosate — ant«rior,  middle,  and  poete- 

The  anterior  fotsa  is  formed  by  the  orbital  plates  of  the  frontal,  tlte 
cribriform  of  the  ethmoid,  the  small  wings  ana  part  of  the  Imdy  of  the 
splicnoid ;  it  supports  the  frontal  lobea  of  the  cerebrum.  It  is  coavci 
iiitemlly,  with  a  hollow  over  the  cribriform  plate,  where  the  crista  gaOi 
stands  up  separating  the  olfactoiy  grooves.  There  Is  here  the  foramen 
ciecum,  the  olfactory  foramina,  openings  of  the  internal  ortntal  canab, 
and  the  foramen  for  the  nasal  nerve. 

The  middle  fimn  is  on  a  lower  level  than  the  ant«rior,  and  consists  of 
a  median  and  two  lateral  parts.  The  median  part  is  narrow,  presenting 
the  oljvarj'  eminence,  the  sella  Turcica,  and  limited  behind  by  the  dor- 
sum sellic.  liflteraDy  is  the  great  wing  of  the  sphenoid,  the  si^nama, 
and  ante ro- internal  surface  of  the  petrous  portion.  This  lodges  Che  tem- 
poral lobe  of  the  cerebrum.  The  foramina  preeent  are  the  optic,  sphe- 
noidal fissure,  foramen  rotundum,  ovale,  spinosnm,  laoerum,  and  htatm 
Fallopii. 

The  poilfrior  fosta  is  deeper  and  lareer  than  the  others,  and  lodges 
the  cerebellum,  medulla,  and  pons.  The  occipital  bone,  the  petrons 
and  mastoid  portions,  postero-inferior  angle  of  the  parietal,  and  body  of 
the  sphenoid  enter  into  it.  In  the  centre  is  the  foramen  magnum,  and 
on  each  aide,  in  a  nearly  vertical  line,  arc  the  anterior  condvlar  foramen, 
jugular  foramen,  and  internal  auditory  meatus.  Behind  the  jugular 
foramen  is  the  posterior  condylar  (if  present),  and  higher  up' the  mas- 
toid foramen,  both  opening  into  the  lateral  sulcus.  Bf  the  internal 
auditory  meatus  the  facial  and  auditory  nerves,  the  portio  intermedia, 
and  the  auditoiy  vessels  leave  the  cranium. 

What  grooves  are  there  for  blood-vessels  ? 

That  for  the  middle  meningeal  artery  commences  at  the  foramen 
spinosum,  and  passes  antcrioriy  to  the  great  wing  of  the  sphenoid,  and 
posteriorly  upon  the  squama  and  parietal.  There  is  also  the  groove  for 
the  internal  carotid  artery  on  the  side  of  the  body  of  the  sphenoid,  the 
groove  for  the  superior  longitudinal  sinus  terminating  at  the  internal 
occipital  protuberance,  those  for  the  lateral  sinuses,  and  others  for  the 
superior  and  inferior  petrosal  sinuses  on  the  petrous  portion. 

Describe  the  nasal  cavities  and  commnnicating  air-siniMes. 

The  itatal  fomce  are  placed  one  on  each  side  of  a  median  vertical  sep- 
tum. They  open  in  front  by  the  anterior  nasal  aperture  and  behind  by 
the  posterior  nares.  They  communicate  with  the  sinuses  of  the  frontal, 
ethmoid,  sphenoidj  and  superior  maxillary  bones.  They  are  narrow 
transversely,   especially  above.     The  lalernal  taitl,  qi  a^umn  nrim,  is 
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fonneci  by  the  perpendicular  plate  of  the  ethmoid,  the  vomer,  naaal 
spine  of  the  fronUJ,  cieflts  of  the  naaa),  roetrum  of  sphenoid,  crasts  of 
tne  maxillary,  and  palate  bones.  There  is  an  angular  ae6ciency  in  Iront, 
filled  by  the  scpt&l  cartila^,  which  usually  deviates  to  one  side. 

The  ronf  is  norizontal  in  the  middle  part  and  sloping  in  front  and  be- 
hind. The  middle  part  is  formed  by  the  cribrifbriii,  the  fore  part  bv  the 
nasal  and  fronUl  bones,  the  back  pan  by  the  body  of  the  spnenoia,  the 
ala  of  the  vomer,  and  sphenoidal  process  of  the  palate.  In  the  angle 
fonned  by  the  cribriform  and  body  of  the  sphenoid  is  the  apheno-tth- 
vunilal  Tvcfn:  the  sphenoidal  sinua  opens  upon  its  posterior  wall. 

The  fi(nrr  is  formed  by  the  palate  processes  oi  the  maxillnry  and 
palate  Doncs;  it  is  smooth  and  concave  transversely,  and  shows  the 
orifice  of  the  incisor  foramen.  The  external  icall  is  fomicd  by  the 
nasal,  snperior  maiillaiy,  lachrymal,  ethmoid,  inferior  turbinate,  palate, 
and  internal  pler^'jroid  plate.  The  siiperior  and  inferior  turbinate 
professes  of  the  ethmoid  and  the  infenor  sponjiy  bone  ovcrhane  the 
three  meatuses.  The  tupen'or  nieafiu  is  very  snort,  and  placed  be- 
tween the  superior  and  inferior  turbinate  processes;  into  it  open  in 
front  the  posterior  ethmoidal  cells,  and  behind  the  epheno-palatine 
foramen.  The  mutdle  viratvt  is  above  the  inferior  sponey  bone,  and 
communicates  with  the  anterior  and  middle  ethmoidal  celb,  with  the 
max iUary  sinus,  and  in  front  by  the  infiindibulum  with  the  frontal 
sinus.  The  inferior  meattu,  lonficr  than  the  others,  lies  between  the 
inferior  spongy  bone  and  the  floor  of  the  cavity ;  in  front  is  the  orifice 
of  Ibe  naBal  auct. 

The  Air-SlauseB. 
These  communicate  with  the  nasal  cavities  by  narrow  orifices :  with 
Ihe  exception  of  the  maxillary  sinus  (antrum)  they  are  not  present  at 
birth.  In  old  a^e  they  increase  in  size  by  absorption  of  neij^hborinc 
cancellated  tissue.  The  antrum  begins  to  ne  formed  about  the  fourth 
month.  The  frontal,  ethmoidal,  and  sphenoidal  excavate  their  reajiective 
bonen  in  childhood,  and  at  puberty  undergo  a  great  enlargement.  Their 
purpose  may  bo  for  resonance.  They  have  been  sufficiently  described 
with  the  different  bones. 

OSSIFtCATIOH  OF  THB  BONES  OF  THB  HEAD. 

Oniflcatioua  »t  tbe  hue  of  the  craiiiuni  take  pisre  for  the  lanut  part  In  car- 
lllsKn ;  those  of  the  roof  at  the  iiklilB  and  of  the  fnce  orfRlnate  in  mcnibrano. 
eicrplinit  the  iiirvrior  turhhiate  anil  part  or  the  low^r  Jaw.  Tlio  diploe  aud 
air-iinuKoii  an'  alwcnt  at  flrat. 

Tht>  oeeipilat  imir  iwimiitln  <if  four  pieces  at  birth — a  basilar,  tabular,  and  two 
Oindylar  parts.  Tin;  bHniinr  iind  mtiilylar  parts  havo  each  one  niirleiiit ;  in 
the  tabular  ptirt  tlicru  mfu  imnaDy  four,  Ihe  upper  pHir  dcpmited  in  membrane 
and  rppreiKntlnK  tlio  interparietal  bvuo  nf  auimalB.  Tliis  Bubdivision  uiay 
eiiK  In  the  human  Rkull. 

Th«  jHrictoi  bOKt  bcgiuB  t«  onify  lu  menibraue  at  the  uveuth  w«k  :  it  ha* 
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two  centrae,  which  Bp«edl1;  «nEt«  into  one  mftM  at  the  po«ition  of  the  tatait 
parietal  eminence.  The  iMiatiiig  oseifiCBtion  leaves  anotch  in  front  of  the 
upper  posterior  angle,  gtvingiise  when  united  to  its  fellow  to  the  »agilM/tm- 
tantlle.  This  closes  daring  f<etal  life,  bnt  the  parietal  foramina  aie  remains 
of  the  interval.  Sometimes  »  parietal  Jitnre  penists.  The  two  centres  ma; 
develop  separately. 

The  fraatal  bone  is  developed  from  two  centres  in  membiane,  appearing  at 
the  seventh  week.  At  birth  the  bone  consists  of  two  lateral  portions  ;  the 
frontal  suture  ossifies  from  below  apward,  nsually  dnring  the  second  j'ear. 
The  frontal  aiaueea  appear  about  the  seventh  year  and  increase  to  old  age. 

The  fonlanelUi  are  memhrsnoiis  intervals  between  the  incomplete  angles 
of  the  parietal  and  neigh boriiiE  bones.  They  are  six  in  naniber — two  median 
and  four  lateral.  The  anterior  is  quadrangular,  placed  between  four  bones, 
with  its  most  acute  angle  pointing  toward  the  nose;  the  posterior  is  trian' 
Kular,  is  filled  at  birtb,  bat  the  bones  are  freel;  movable.  The  lateral  ones, 
are  irregular  intervals  at  the  inferior  angles  of  the  puietaL  All  traces  of 
them  should  disappear  before  the  age  of  four. 

The  leiapond  boiu  late  in  ftetal  life  consists  of  three  parts — aqaamo-iygo- 
matic,  petro-mostoid.  and  tympanic — developed  from  ten  centres  :  the  squamo- 
zygomatic  is  developed  in  membrane  from  a  single  centre.  From  the  aqox' 
mosal  a  poat-nuditory  process  grows  down  between  the  tympanic  and  peltw- 
mastoid  portions,  and  forms  the  upper  part  of  the  mastoid  division  of  the  bone.. 
In  the  third  mouth  a  nncleos  appears  in  the  membranous  wall  of  the  tym- 
panum and  forms  the  tympanic  ring,  an  imperfect  circle  open  above  and  en- 
closing the  tympanic  membiHne.  The  petro-mastoid,  or  ear-csptale,  is  de- 
veloped in  cartilage. 

Tbe  styloid  process  is  formed  ^m  two  centres  in  cartilage :  the  one  ne*r 
the  extremity  remaioB  small  till  puberty,  not  Joining  the  other  till  adult  life 
or  remaining  separate.  At  birth  the  mastoid  portion  is  flat,  tbe  antrum  is 
present,  the  glenoid  fossa  shallow,  the- tympanic  ring  and  membrane  are  erea 
with  tbe  outer  snrfhce  of  tbe  bone.  The  external  auditory  meatns  is  devel- 
oped by  an  outward  pinJection  of  the  tympanic  ring,  commencing  as  two 
tubercles ;  these  meet  on  the  door  of  the  meatus,  enclosing  a  foramen  which 
is  not  obliterated  till  tbe  flftb  year.  This  part  always  remains  thin,  or  a  smalt 
aperture  may  persist. 

The  sphenoid  is  divided  in  the  fcetus  into  a  Dost-spheDold  port,  to  which 
tbe  sella  Turcica,  great  wings,  and  pterygoids  beloDg,  and  a  preephenoid  part. 
which  includes  the  body  in  front  of  the  olivary  eminence  and  the  small 
wings.  It  has  twelve  centres  In  all,  one  for  each  pterygoid  plate,  each  Un- 
gula,  each  carotid  groove.  The  sphenoidal  spongy  bonea  begin  to  ossify  at  the 
fifth  month.  They  entirely  surround  the  sphenoidal  siiinsbythe  third  year; 
then  tbcir  upper  and  inner  parts  absorb.  They  are  ankylosed  first  to  the 
ethmoid  | fourth  year);  hence  some  regard  them  as  parts  of  that  bone;  tbey 
Join  the  sphenoid  at  tbe  ninth  to  twelfth  year. 

The  tlhmoid  has  three  centres,  one  for  each  lateral  mass  and  one  for  the  ver- 
tical plate  ;  the  cribriform  comes  from  all  three  sources. 

The  luprrioT  maziUa,  clavicle,  and  lower  Jaw  begin  to  ossify  at  abont  the 
some  time,  fifth  to  theseventh  week.  Thenumber  of  oentres  is  uncertain,  but 
there  seem  to  be  four  pieces — a  malar  portion,  orbi to-facial,  palatine,  and  a 
premaxillary  for  the  bono  carrying  the  incisor  teeth.  The  atitram  appeais  at 
the  fourth  month,  Tbe  Inftaorbital  canal  begins  as  a  groove,  which  ia  closed 
by  the  growing  over  of  the  outer  margin :  a  fine  suture  remains  to  Indicate 
the  tine  of  meeting. 

Tbe  palale  bone  has  a  single  centre. 
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The  vomer  has  two  nnclei  in  membrane ;  tbey  anito  below,  bat  above  and 
in  front  form  two  laminn. 
Tbe  na»ai  and  locArymoi  bones  each  have  a  separate  centre :  the  lateral  et 
.,-... .. 1 .L  .L^  nasaifl;  it  sabs "-  ■" 


tilage  of  tl 


_    ,     inbseqDGDtly  disappears. 

e  mo^r  bont  has  three  centres :  a  contioued  separation  of  one  of  them 
give*  rise  to  a  bipartite  bone  occHBionally  seen. 

The  iaferiar  htrbinaU  has  a  single  centre  iu  cartilage  at  the  fifth  month. 

The  inferior  ajtziUar]/  bone  la  developed  in  the  fibrous  tissue  investing 
Meckel's  cartilage:  the  largest  part  is  formed  in  membrane  onlslde  this  car- 
tllsKe.  A  small  part  of  the  bod;  near  the  sympbyeis  ossifies  directly  from 
Ueckel's  cartilage  ;  tbe  condyle,  part  of  tbe  ramas,  and  the  angle  also  osai^ 
in  cartilage,  the  last  nut  connected  with  Meckel's,  which  runs  np  to  tbe  fissure 
of  Glaser  uontiouous  with  the  slender  process  of  the  malleus,  and  it  eventD- 
all?  forma  tbe  internal  lateral  ligament  of  the  loner  jaw. 
Wbat  an  some  of  the  points  of  difference  between  hnman  and 
*iiiiiia.i  skulls? 

(II  The  proportionally  large  expansion  of  the  cranial  bones  in  tbe  hnman 
skull;  (31  the  smaller  development  of  the  bee  and  Jaws,  all  of  which  are 
under  tbe  brain-case;  (3)  adaptation  of  tbe  cranium  to  the  erect  postnre. 
The  occipital  condyles  are  at  a  |iolnt  abont  j^^  of  the  distance  from  tbe 
posterior  to  the  anterior  extremity  of  the  bead,  but  this  part  is  heavier 
than  tbe  anterior,  and  therefore  nearly  balanced.  The  foramen  magnum 
looks  down  ;  in  quadrupeds  it  is  posterior  and  looks  back  ;  in  anthropoid  apes 
It  is  iutermediate  in  direction.  The  downward  openings  of  the  nostrils, 
forward  aspect  of  tbe  orbits,  vertical  forehead,  and  oval  face  are  in  strong 
contrast  with  the  small  cranium  and  strong  crests  of  tbe  animal.  Id  lato 
years  the  vertebrate  tJbFDry  of  the  skull  tends  to  be  abandoned. 

What  are  some  of  the  Turlons  fbrms  of  sknll  7 

Aenrditif  to  Age:  in  the  ftetus  the  posterior  part  is  large  and  the  face  is  not 
one-eighlb  of  tbe  cranial  bulk,  while  in  the  adult  it  is  one-half.  The  sknll 
grows  rapidly  during  the  first  seven  ye*t«;  at  puberty  there  is  a  second  period 
of  growth  affecting  face  and  air-sinuses. 

Beiual  Difftreneet :  tbe  female  sknll  is  Smaller,  smoother,  and  lighter  than 
the  male;  the  cranial  cavity  is  less  by  one-tenth. 

Race  Dijferateee:  the  capacity  normally  varies  tima  60  to  110  cubic  inches 
(1000  cc.  tolSOOcc.),  with  an  average  in  all  races  of  85  cubic  Inches  (1400  cc). 

Skulls  exceeding  ST  cubic  Inches  (14S0  cc.)  are  megocepbalic — Europeans 
and  Eskimos. 

Rkulls  below  BO  cubic  laches  (1350  cc.)  are  microcepfaalic — Australians. 

Skulls  between  BO  and  R7  cubic  inches  (1360  and  1450cc,)aremeaocephallc— 
Chinese. 

What  are  the  names  of  certain  fixed  points  on  the  skull? 

Alreolar  point,  centre  of  npper  alveolar  arch. 
Hitlnajal  point,  middle  of  anterior  oaaal  aperture. 
Kation,  middle  of  naso-frontal  satnre. 

Opkrfon,  middle  of  that  supraorbital  lino  which  separates  the  face  from  tbe 
crsulam. 

Brtgnui,  point  of  Junction  of  coronal  and  sagittal  suturvs. 
Obrlim,  point  in  the  sagittal  suture  between  the  inriptal  foramina. 
Lambda,  point  of  JuortioD  of  iwgitlal  and  lamlidoid  sutures. 
Occipital  point,  median  point  of  occiput  most  removed  from  glabellB^ ,  1 1  ^' 


BONE8  OF  THE  UPPER  EXTREMITY. 


Baiiim,  middle  of  Anterior  mugiQ  of 

Fterioti,  Bpheno-psrielal  sutare. 

Lower  af^pAanton,  whore  loner  temporal  Hoe  cnmet  the  coronal  satare. 

Uj^ier  tiephanitm,  where  the  upper  temporal  liue  crosses  the  (WroDtl  mture. 

Aiterion,  lateral  anglu  of  occipitul  boue. 

Auricular  point,  centre  of  oriGee  of  eitemal  aoditery  nteatuB. 

What  are  some  of  the  measarements  of  the  cranhun  7 

Haiimam  circiimfereoue  (horizontal),  2I.T  inches  (aSO  mm.|;  minimnin, 
17.7  incheH  (450  mm.);  average  In  adolt  Enropean  male,  30,5  inchet  (535 
mm. I,  in  female,  IS.5  inches  (500  mm.). 

The  proportion  of  the  breadth  to  the  length  on  a  scale  of  100  is  the  eepMie 

^ulls  with  a  breadtb-Indez  above  90  are  brachyoephatio. 

Skulls  with  a  breadth-index  from  75  to  tlO  are  meaatioepbalic 

Skulls  with  a  breadth-index  below  75  are  dolichocephalic. 

The  breadth  is  usually  taken  as  four-fifths  the  length. 

The  gnathic  index  eipreages  the  degree  of  pnyectioo  of  the  jaws.    Similarlr, 
there  are  the  naial  tadtx,  orbital  indei,  eh;.    IrreKularitiee  of  form  are  a  result 
of  too  earl;  osaiScation  of  sutures;   >cap)u>eephalg  is  a  reenlt  of  obliteiatsd 
sagittal  suture;  aeraMpfta/y  is  due  to  obliterated  coroual  Bi~~ —     ------  '   ■ 

is  oblique  deformity. 

BONES  OP   THE  DFPER  EXTREMITY. 


(Ann  (bntcbium),  buiDeruB. 
Forearm  (anttbnichiuto),  radins  and  uloa. 
(carpus. 
Hand  (manus)  <  metacarpoB. 
(phalanges. 

THO    SHOUIiDBR. 
Describe  the  clavicle. 

The  clavicle  dee;)  passes  out,  bade,  and  slightly  upward  trom  the  snm- 
mit  of  the  Btcrnum  to  the  acromion,  and  connecls  the  upper  limb  to  the 
trunk.  It  is  curved  like  the  letter/  for  purposes  of  clastifity  and  ad- 
mission of  vessels  behind  it  The  inner  curve  is  convex  forward,  and 
occupies  two-thini»4  of  the  bone :  this  part  is  prismatic.  The  outer  third 
of  the  bone  is  concave  in  front  and  is  oattencd  from  above  down. 

The  superior  surfaces  of  thexe  two  portions  are  continuous ;  the  infe- 
rior surfaces  are  continuous ;  the  anterior  bonier  of  the  outer  portion 
runs  into  the  anterior  surface  of  the  inner ;  and  the  posterior  border  of 
the  outer  is  continuous  with  the  p<iHicrior  surface  of  iho  inner.  The 
mpawr  eiir/nce  is  broad  czfenially  and  liiixcly  subuiitaocous ;  at  its  cen- 
tre it  may  present  a  canal  fur  the  supraclavicular  nerve ;  the  slenio-cleido- 
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mastoid  is  attached  to  the  inner  part.  The  anlerior  mrfmx  is  reduced 
to  ft  rough  border  on  the  outer  portion,  where  it  cives  attachment  to  the 
deltoid,  and  may  present  a  dtltoid  luberde.  The  pecloralis  m^jor  is 
attached  to  the  inner  half. 

The  potterior  surface  is  H  border  externally  and  gives  attw^hment  to 
the  trapezius.  In  the  middle  of  this  surface  is  the  orifice  of  a  medul- 
lary canal  directed  outward.  (In  bones  having  but  one  secondary  centre 
the  medullary  artery  runs /rom  it)  Intom^y  this  surface  gives  part 
attachment  to  the  Btemo-hyoid  muacle. 

The  inferior  tur/ace  showH  internally  a  rou^h  impression  or  costal 
tiibrriudtu  about  1  inch  long,  for  the  rhomboid  ligament;  internal  to  it  is 
a  small  facet  for  articulation  with  the  cartilage  of  the  first  rib  ;  eitemal 
to  it,  a  groove  passing  beyond  the  middle  third  for  the  snbckvius  mus- 
cle :  the  groove  may  show  a.  lon^tudinal  rid^e  for  an  intermuscular  sep- 
tum. On  the  pofltcrior  border,  at  the  junctJon  of  tbc  outer  and  middle 
thirds,  is  the  conoid  tubercle  (scapular  tuberosity),  and  passing  out  and 
forward  from  it  the  trapezoid  line. 

The  itrrnal  end  is  thiok  and  projects  in  an  angle  down  and  backward, 
its  tnangular  concavo-convex  surface  looking  a  little  downward  and  for- 
ward. The  tcnpular  end  is  so  bevelled  as  to  rest  upon  the  acromion,  the 
small  articular  sorface  looking  down  and  out;  this  end  is  normally  a 
lilile  higher  than  the  acromion  on  which  it  rests. 

Thli  bone  to  >  fulrrnm  to  enable  mnsclw  to  give  lateral  motion  to  the  arm ; 
it  is  sbacDt  in  ■nimalx  who8«  fare  limbs  are  Dsed  only  Tor  progression— i.  g. 
hone  and  bear;  in  <sniivora  it  is  not  attached  to  tmne;  it  le  tbe  rnrculum  or 
"wiHh-booe"  ot  birds.  The  female  clavicle  is  smoother  and  more  slender 
than  the  male.  The  right  clavicle  is  Dsnally  rougher  and  sbarter  than  tbe 
led.  It  is  dnetoptd  from  two  ceotrea:  one  la  the  earliest  in  the  body  to  ap- 
por,  fifth  week,  and  the  secondary  centre  at  the  sternal  end  is  the  Itut  in  the 
twdy  to  appear,  twentieth  year. 
Describe  the  Bcapnls. 

The  scapula  (spade)  extonds  Irom  the  second  to  the  seventh  rib  or 
i<evciith  interspace.  It  is  attached  to  the  trunk  only  by  muscles,  is  ar- 
ticulated with  the  clavicle,  and  from  it  is  suspended  the  humerus  in  the 
shoulder-joint :  its  posterior  border  is  abont  ]  inch  from,  and  parallel 
with,  the  vertebral  spines ;  its  anterior  surface  looks  forward,  down,  and 
in.  The  bone  consists  of  a  larpc  triangular  blade  or  /W,v,  and  lwo_  pro- 
cesses, ihe  coracoid  and  spine,  and  presents  for  examination  two  surfaces, 
three  borders,  and  three  angles.  The  anterior  mrface,  or  vntter,  pre- 
scnis  the  fvhieajndiir  foma,  marked  by  three  or  four  converging  oblimie 
lines,  giving  attachment  to  tondinous  inlerscctions  of  the  subtcapular 
muscle.  The  deepest  part  of  the  fossa  is  the  iul^capular  angle^  where 
the  bone  seems  bent  on  itself,  so  that  the  thickest  part  of  the  muscle  is 
perpendicular  to  the  plane  of  the  glenoid  cavity,  and  can  act  moat  advan- 
tageously. Hi'paruted  from  this  fossa  are  two  flat  surfaces,  one  at  the 
upper  angle  and  one  at  (he  lower:  with  the  line  connecting  them  close  to 
the  vertebral  border  they  give  attachment  to  the  serratus  magnns  muacle. 
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The  voiterior  tur/ace,  or  dortiim,  is  divided  by  the  Bpinc  into  two 
uneqW  fosBte,  the  supi-atpinoiu  and  it\fmmninu.  The  suiiraspinatuB 
tnuacle  riaes  from  the  inner  two-thirds  of  the  upper  foesa.  The  lower 
fossa  is  marked  near  the  centre  b^  a  convexity  corresponding  to  the 
concavity  of  the  vetiier;  on  either  side  of  this  Is  a  groove,  the  citemal 
one  being  deep  and  bounded  by  the  axillnry  bonier.  Near  the  inner 
border  are  short  lines  for  intermuscuhir  septa  of  the  inlraspinatus  mus- 
cle, which  rises  froui  the  inner  two-liiirds  and  eovets  tlie  outer  third. 
Along  the  outer  part  of  this  surface  is  a  ridgo  passing  down  and  back  to 
the  inner  border,  about  1  inch  above  the  inferior  angfc :  it  gives  ailach- 
ment  to  the  aimneurosis  between  the  infraspinatus  and  teres  inuscWs.  On 
the  upper  third  of  the  narrow  surface  between  this  line  and  the  axillary 
border  is  a  groove  tor  the  dorsalis  scapulse  vessels ;  the  middle  third  and 
part  of  the  upper  give  attachment  to  the  t«rcs  minor.  Bcbw  this,  in- 
cluding the  interior  angle,  is  a  raised  surface  for  the  teres  major,  over 
whieh  tlie  latissimus  d»r^  glides  or  attaches  a  few  Gbres.  An  oUiquc 
line  separates  the  origins  of  the  two  teres  muscles. 

The  ipine  of  the  Bcapuk  is  a  triangular  plate  projecting  back  and  up 
from  the  dorsum.  Beginning  near  tlic  uuper  fourth  of^thc  vertebra] 
border,  it  passes  up  across  the  dorsum  to  the  middle  of  the  neck  of  the 
scapula,  and  turns  forward  into  the  acronuan  proeem.  The  upper  «nd 
lower  surfaces  arc  concave  and  form  parts  of  the  two  dorsal  fossK.  It 
has  two  unattached  borders,  a  posterior  subcutaneous  one  and  an  exter- 
nal axillary  one.  The  former  rises  from  the  vertebral  border  by  a  tri- 
angular surface,  over  which  a  (endon  of  the  trapeiius  glides  as  it  passes 
to  lis  insertion  into  a  rough  tubercle  beyond.  (This  tubercle  Is  vcrv  largo 
in  animals. )  The  rest  of  this  border  is  rouf;h  and  serpentine,  ana  gives 
attachment  by  a  superior  lip  to  the  trapezius,  by  an  mfcrior  lip  to  tbo 
deltoid.  The  external  border  is  short,  smooth,  and  concave,  enclosing 
the  great  tcaptitar  itofdi. 

The  acromion  procrgx  projects  out  and  forward  over  the  glenoid  foeea : 
it  is  compressed  from  above  down ;  its  superior  surface  is  rou^h,  8ub(.-u- 
taneous,  and  continuous  with  the  prominent  border  of  the  spine.  An- 
teriorly on  its  inner  border  is  an  oval  articular  facet  for  tlio  clavicle:  to 
this  border  is  attached  the  trapezius,  to  the  outer  border  the  deltoid, 
marked  by  three  or  four  tubercles  for  tendinous  scuta,  lliiii  outer 
tgU.     Tlie    coraco- 


border    terminates  posterloriv  in    the    acrominl  ungU. 
acromial  ligament  is  attached  to  the  apex  of  the  acroii 

The  coiiicoiil process  rises  at  Grst  almost  vertlcallv  from  the  upper 
Ijordcr  of  the  head,  compressed  from  before  hacjtwara ;  it  then  benos  at 
a  ri^ht  angle  forward  and  outward.  Superiorljr,  toward  its  base,  is  the 
origin  of  the  conoid  ligament,  and  the  tra|)t'zoid  rises  from  an  oblique 
line  running  forward  and  outward.  The  comco-acromlal  ligament  is  at- 
tached to  the  outer  border,  the  coiijoined  tendon  of  the  coraco-brachialis 
and  biceps  to  its  ape*,  and  the  ]>cotoniliB  lulnor  to  its  Inner  border.  The 
tip  of  the  coracoia  is  about  one  u»d  a  half  iuchei  distant  &om  the  apex 
of  Uie  acromion.  .-,  . 
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The  external  angle  of  the  scapula  ia  the  thickest  part  of  the  bone :  it 
ia  called  the  heatf,  supported  on  a  nfde.  The  head  bean  the  ghnoid 
twill/:  this  U  sliehtly  concave,  looks  outward,  forward,  and  slightly  up- 


ward. It  is  pyrifonn,  with  its  uarrow  end  above,  and  measures  If  inches 
by  i  t  inches  {40  mm.  bv  30  mm. ).  Above  it  is  a  supragleuoid  tubercle 
for  Inc  lone  head  of  tne  biceps.  The  "anatomical  neck"  is  the  part 
juHt  behind  the  bead. 

The  taperior  angle  of  the  scapula  is  thin  and.rounded,  and  gives  at- 
laclimcnt  to  some  fibres  of  the  levator  anguli  ecapulse. 

The  iii/eiior  niiple  is  thick  and  rough  tiir  the  teres  mqjor  attachment, 
Komctimes  the  latissimus  dorsi. 

The  luperior  Uii-der  is  shortest,  and  extends  from  the  superior  angle 
down  to  the  coracoid,  at  the  base  of  which  is  the  tuprcucaptihr  or 
eoriico-tcapular  notch.  A  line  through  (he  suprascapular  and  great 
scaiiular  notches  marks  the  "surgical  neck"  of  the  bone. 

The  axillan/  border  is  iho  thickest.  Beneath  the  glenoid  fossa  is  a 
rough  tubercle  or  ridfre,  iii/ragleiioid,  over  an  inch  lone,  for  the  long 
head  of  the  tric«pe.  On  tne  ventral  aspect  of  this  bonier  is  a  longitu- 
dinal groove  from  which  the  subscapular  muscle  rises  in  part. 

The  vrrtebral  bordrr  is  the  kmsest,  and  gives  attachment  above  the 
triangular  surface  at  tlio  apex  of  tne  spine  to  the  levator  anguli  nmsclc, 
oute  the  triangular  surface  to  the  rbomboidcus  minor,  and  below 
a  the  rliomboidcuB  m^r. 


oppoute 
llus  to  tl 


The  body  of  the  acapnia  ia  mmtl;  thin  and  tranBlacent.  and  lias  no  can- 
(xlUl«d  tlnae  in  those  BpotA.  Vascular  roraminn  pierce  the  upper  and  lower 
■urfaces  of  the  spine  and  the  anterior  surtkce  near  the  ni-ck.  The  bumaa 
MHpala  is  remarkable  Tor  lis  length.  All  msnmalH  poBSess  scapnlie.  The 
coracoid  reaches  to  the  stemnm  In  birds. 

The  bone  Ib  drrrioprd  from  seven  centres  and  UossiBed  in  two  principal  parts, 
one  for  tlie  body  and  one  for  tbe  coracoid,  which  represents  tlie  large  coracoid 
bone  of  lower  vertebrates.  Tbe  various  epiphyses  should  be  Joined  to  the 
bone  at  the  ago  of  tnenty-flve.  SoDictimos  the  acromion  and  spiue  do  not 
unite,  and  ajolut  witii  hyaline  cartilage  and  synovial  membrane  may  here 
bo  present. 

THB  ABM. 
Describe  the  hunena. 

The  armbone  extends  from  the  shoulder  to  the  elbow.  Tt  ia  divisible 
into  nil  u|ii>cr  extremity,  including  head,  neck,  (Treat  and  sniall  tuber- 
osities, a  shaft,  and  inferior  exlremity,  which  includes  condyles,  epi- 
condylee,  and  articular  surface.  The  heod  forms  une-third  of  a  sphere 
of  l{  inches  (.U  mm.)  radius,  but  the  margin  is  not  a  true  circle:  a  lino 
from  the  upper  nnrt  of  the  articular  surfai-c  down  and  back  to  the  lower 
part  is  2  inches  (50  mm.  1.  A  tniiisverse  tliameter  at  right  angles  to  this 
10  1 1  inches  (4-1  mm.).  The  head  is  directed  up,  in,  and  a  lililc  back- 
ward, «Dd  makes  an  angle  of  14o°  with  the  shaft.    Tl't^■;^^,^in|^.'""' 
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neck ' '  U  the  alight  constriction  at  the  clrcumleience  of  the  uticular  mir- 
face;  the  "saraicalneck"  is  below  the  tuberositiea. 

The  great  fiiieronVy  is  a  thick  projection  etarting  up  from  the  external 
surface  of  the  shaft.  It  is  marked  Sibove  b^  three  facets,  the  upper  for 
the  suprospin^tus  tendon,  the  next  for  the  mfraspinutus,  and  the  lowest 
for  the  teres  minor,  which  also  ia  attached  to  the  shaft  to  the  extent  of 
1  inch.  Separated  from  thie  tuberositv  by  the  bidpifnl  groove  (inter- 
tuberuukr  sulcus,  }  inch  (10  mm.)  broad)  is  the  tmaU  tuirerofit^,  looking 
forward  and  inward  and  eivine  attachment  to  the  aubscapularia. 

Tlie  ihaj)  ia  thick  and  cylindrical  above,  expanded  tranaveracly  and 
three-sided  below.  It  is  divided  into  eit«rnal,  internal,  and  posterior 
BUrfiices  by  anterior  and  lateral  borders.  (Henle  describes  it  as  having 
two  surfaces  and  two  borders.)  Superiorly'  is  the  bicipilal  groove  lodg- 
ing the  long  tendon  of  the  biceps  and  a  branch  of  the  anterior  drcum- 
flex  arteiy.  This  groove,  descending,  is  bounded  by  rough  margins,  the 
external  or  ptctorrd  ridge  (spina  tuberculi  m^oris)  for  the  pectoralis 
major  niuacle,  and  the  internal  for  the  latissimus  dorsi  and  teres  m^or 
muscles:  these  muscular  stiaehments  end  at  tlie  junction  of  the  upper 
with  the  lower  three- fourths. 

The  anterior  hordfr  is  the  pectoral  ridge  continued  to  the  coronoid  de- 
pression below.  It  becomes  rounded  and  smooth  below,  and  gives  at- 
tachment to  the  brachialis  anticus  muscle. 

The  inner  border  ia  the  inner  bicipital  ridge  continued  to  the  inner 
condyle,  called  below  the  internal  xupracondjilar  ridge.  About  the 
centre  of  this  border  ia  a  rough  linear  mark  for  the  coraco-bracbialia 
must^^lc,  and  just  below  it  the  orifice  of  the  tnedullary  cana)  directed 
downward. 

The  fjeti-rnal  border  runs  from  the  back  part  of  the  great  tuberosity 
to  the  external  condyle.  lis  centre  is  traversed  bv  the  broad  tpinu 
groove,  limited  above  bylhc  deltoid  entiiiriiee  and  below  by  the  external 
mpriuMiidylar  ridge.  The  ridgo  gives  origin  by  its  upper  two-thinla  to 
the  supinator  longua  muscle;  hence  it  is  called  the  tuninnlor  ridge, 
which  IS  vei7  large  in  burrowing  animals :  its  lower  third  attaches  the 
extensor  carpi  radiolis  lonpior.  The  posterior  lipof  either  supracondylar 
ridge  is  for  the  triceps,  and  a  middle  )>ortion  Tor  intermuscular  septa. 
The  rrterndl  ntrfnce  presents  near  its  middle  the  deiloid  eminciicr. 

The  internal  gurfiice  is  narrow  above,  and  forms  the  bicipital  groove: 
near  its  centre  is  the  insertion  of  the  coraco-brachialis.  Below  this  level 
the  external  and  internal  surfaces  are  occupied  by  the  brachialis  antii-us. 

Tlie  poxlfrior  siirfaef  is  twisled,  so  that  its  upper  |>art  is  din-ctcd  a 
little  inward,  its  lower  part  backward  and  outward.  It  is  nearly  all 
covered  by  the  external  and  internal  heads  of  the  triceps,  which  aro 
separated  by  the  spiral  groove  running  down  and  out.  At  the  up)ter 
partof  this  groove  is  generally  a  Bocond  medullary  foramen  for  a  bmich 
of  the  superior  profunda  ancrj'. 

The  inferior  rjclreinit}/  is  flattened  from  belbre  tHu:kward_^aud  uurveJ 
rj,o,t,7P-nyGot>^lc 


D,g,t,7P:hy  Google 


hyGoogle 


THE   ASH,  69 

slifihtly  forw&rd.  The  two  condyUi  iaclude  the  articular  sorface,  eepa- 
rated  by  a  rounded  rid^e ;  the  inner  condyle  is  Gve-sUths  artjci^. 
The  prominent  tuberositiea  situated  on  either  condyle  are  the  epiam- 
litfiet,  developed  froin  separate  centres.  The  internal  epitxmdyU  is  the 
more  prominent  one,  isinelined  backward,  and  forma  posteriorly  a  shal- 
low^roove  for  the  ulnar  nerve.  It  gives  attachment  to  the  pronator 
radii  teres  and  the  common  tendon  of  the  superficial  pronato-flexor  nius- 
ties  of  the  forearm. 

The  aclrmnl  condyle  presents  (1)  the  epicondyle,  which  gives  origin 
to  some  of  the  supinaio-e  it  tensor  muBcles  of  the  forearm ;  (2)  below  and 
internal  t«  this  on  the  condyle  a  smaU  impresaion  for  the  anconeus  \  and 
{3)a  pit  for  the  eiternal  lateral  ligament. 

The  inffrior  nrlxcidar  mrface  is  divided  into  two  parts :  the  external 
part,  rounded  and  directed  forward,  is  the  capitdlum  for  articulation 
with  the  radius ;  it  does  not  extend  at  all  on  the  i>oEtcrior  aurface.  In- 
terna] to  it  is  a  groove  for  the  inner  margin  of  the  head  of  the  radiuH. 
The  internal  portion,  or  trochlea,  articulates  with  the  ulna,  and  extends 
from  the  anterior  to  the  posterior  Burface  of  the  bone;  the  external  bor- 
der is  rounded  and  corresponds  to  the  internal  between  the  radius  and 
ulna.  The  internal  border  is  thick  and  prominent,  Anterioriy  these  mar- 
gins are  inclined  down  and  inward,  posteriorly  up  and  outward,  so  that 
the  groove  is  obliquely  inclined  from  without  inward,  and  if  continued 
would  furm  the  thread  of  a  screw.  The  external  part  of  the  trochlea  is 
the  scf^ent  of  a  sphere,  the  internal  part  the  segment  of  a  truncated 
cone  with  base  internal;  at  the  junction  of  the  cone  and  sphere  is  the 
groove. 

Above  the  trochlea  posteriorly  is  the  olecranon  fotta,  above  it  ante- 
rioHv  the  toronoul /iam :  the  thin  plate  between  them  may  he  perforated 
b>-  the  tupratroe/ilmr  foramen.  This  occurs  more  often  in  the  lower 
races  of  man  and  in  the  gorilla.  Above  the  capiteltum  is  the  radial 
fona  for  the  head  of  the  radius  in  6eiion. 

The  avcrsKB  lengtb  of  th«  adult  male  hnmerus  is  13  inches,  female,  12 
Inrhen.  It  is  nearly  one'fifth  the  hei^ilit  of  the  Individual.  The  rigfat  hume- 
nm  with  the  radius  isllgually  i  to  ]  inches  longer  than  the  left;  no  differ- 
ent.; at  birth. 

The  *h*n  of  the  hamerus  is  twisted  through  about  135°.  The  twiat  ie  seen 
nl  the  npiral  groove,  "  groove  of  toralon,"  which  does  not  exist  in  the  ftctue; 
this  slIoWH  the  hsnd  to  serve  the  purposes  of  the  head  and  mouth.  A  small 
hooked  mprflnmtJirfnr  procfti  is  sometimes  found  ahont  2  inches  above  the 
inner  epicondyle.  A  fibrous  baud  connects  it  to  the  inner  cpicoodvie  and 
gives  origin  to  the  pronator  radii  teres  musele;  throogb  the  arch  beneath 
pus  the  median  nerve  and  brachial  artery. 

Bemains  of  this  foramen  are  seen  id  a  flhroas  band  connected  with  the 
prooatOT  muscle  in  aboat  46  per  cent,  of  cases. 

The  hnmenia  is  deMlopwl  Irom  seven  oenties;  the  upper  epiphysis  unites 
last. 
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THE  FORBABM. 
Describe  the  ulna. 

Hiis  IB  the  inUrnal  of  the  two  bones  of  Uie  foreum.  A  Itoe  Manng 
from  the  tuberouty  of  the  botnenis  through  the  capitellum  tAochee  the 
loner  end  of  the  ulna.     It  U  the  arm-bone,  while  the  radius  is  the  hanil- 

The  upper  extremr'ty  presentB  two  proeesBes  and  two  articular  coneav- 
iticB.  The  great  siffmottl  cavity,  articulating  with  the  trochlea,  looks 
upward. and  forward,  and  is  bounded  above  by  the  olecranon  and  below 
by  the  coronold  prnceiaei;  it  is  cuncave  from  above  down,  and  is  trav- 
ersed by  a  longitudinal  ridge  which  is  a  half-circle  of  I  inch  (10mm.) 
radius.  The  part  exleroat  to  the  ridge  is  broad  and  convex  above,  the 
part  internal  is  broad  and  concave  below.  A  alight  constriction  is  seen 
acroaa  the  middle  of  the  cavity.  Continuous  with  it  is  the  MtmUl  fifftaoid 
cavils  en  the  outer  side  of  the  base  of  the  coronoid :  it  is  concave  from 
before  backward  for  the  head  of  the  radius.  The  o/fcmnon  terminates 
in  front  in  a  beak  which  overhangs  the  great  sigmoid  cavity ;  behind  it 
is  a  rectangular  tuberosity,  forming  the  point  of  the  elbow.  It  has  supe- 
riorly a  ligamentous  district,  next  a  bur^,  and  next  a  tendinous  one  fur 
the  triceps.  The  posterior  surface  of  the  olecranon  is  triangular  and  sub^ 
cutaneous,  and  continuous  with  the  posterior  border  of  the  ulna.  The 
extremity  of  the  coronoid  procfs*  is  sharp  and  pointed.  Its  saperior  sur- 
face is  a  part  of  the  great  sigmoid  cavity.  At  the  inner  part  of  the^uno- 
tion  of  the  coronoid  to  the  ehafl  of  the  ulna,  also  to  the  tuhrrosily  of 
vlna  at  the  an^le  of  junction,  is  attached  the  brachialis  anlicus  mnscle, 
not  into  the  process.  Arising  from  the  pnjces  is  one  head  of  the  flexor 
sublimis  digilorum,  the  flexor  profundus,  pronator  radii  teres,  and  occa- 
sionally the  Sexor  longue  pollicis. 

The  thaj)  or  IkhI//  tapera  from  above,  is  three-sided  in  its  upper  three- 
fourths,  slender  and  cylindrical  in  its  lower  fourth.  The  upper  three- 
fourths  are  convex  backward ;  it  is  also  convex  externally  above  and  in- 
ternally below.  The  antfrior  border  passes  from  the  inner  edge  of  the 
coronoid  to  the  front  of  the  styloid  :  it  is  thick  end  rounde<l,  and  gives 
attachment  to  the  flexor  profundus  digitonim,  and  in  iu  lower  fourth  to 
the  pronator  i^uadratus. 

The  poiUrwr  bonier  begins  below  the  olecranon,  and  runs  with  a 
sinuous  curve  to  the  back  of  the  styloid.  It  is  ill  dcflned  belowand  sub- 
cutaneous throughout,  and  affords  attachment  lo  an  aponeurosis  common 
to  three  musi^lcs — the  flexor  carpi  ulnaris,  extensor  o.  nbioris,  and  flexor 
profundus.  The  Kriemal  or  intcronsema  border  is  a  sharp  edae  in  the 
middle  tbree-fiflhs  of  the  shaft.  Below  it  is  faintly  marked.  The  upper 
one-fiflh  is  continued  by  two  lines  jMssing  to  the  extremities  of  the  smaU 
sigmoid  notoh :  the  posterior  Une  is  prominent,  tvpinator  rtdgt,  for  tlie 
snpiinator  brevis  muscle. 

The  anterior  turface  is  concave  above,  and  gives  origin  to  the  flexor 
profundus  digitorum :  the  lower  ouc-third  is  marked  by  the  oblique  pro- 
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no/or  ridge.^  which  ioiDB  Uie  anterior  border     Above  the  middle  U  & 
medulkiy  ibramen  airect«d  upward. 

The  intemnl  mrfacf,  is  Bmooth,  And  gives  attachmeDt  to  tlie  flexor 
proiundus  digiturum  muscle :  it  is  snbcutaneons  in  ibe  lower  one-third. 
The  pottfrior  tiirfiux  looks  ontnord  and  backward  :  an  obliqne  line  de- 
sccnaing  from  tlie  supinator  ridge  to  tbe  posterior  border  at  the  junction 
of  its  upper  and  nladle  thirds  marks  on  a  triangular  area  for  the  an- 
coneus muHcJc.  The  ridge  itself  gives  attachment  to  tbe  Hupinator 
brevix.  Below  this  is  a  longitudinal  ridge  dividing  tbe  surface  into  a 
smooth  inner  portion  covered  by  tbe  esl^nsor  c.  ulnaris,  and  an  outer 
part  impressed  from  above  downward  by  the  exiensor  ossis  metaearpi 
pollicis,  extenfior  secundi  interaod.  poll-,  and  extensor  indicia. 

The  inferior  extremity  presents  a  rounded  head :  from  its  inner  and 
bttck  part  there  projecta  downward  the  wtyloid  pnc^t-gniag  attachment 
to  the  internal  lateral  ligament  and  to  tbe  triangular  nhro-eutilage.  Be- 
tween the  head  and  styloid  procese  is  a  groove  for  tbe  tendon  of  tbe  ex- 
tensor carpi  ulnaria. 

The  keiifi  has  two  articnlar  surfiicee — an  inferior  one,  upon  which  the 
triangular  fibro-cartilage  playa,  and  an  outer  narrow  convex  one.  for  the 
sigmoid  cavity  of  the  raaius.  With  the  hand  supine  the  styloid  process 
protects  at  tbe  inner  and  back  tNirt  of  the  wrist :  if  pronatid,  tbe  outer 
WW  fore  part  of  the  ulnar  head  is  prominent  between  the  tendons  of  the 
extensor  c.  ulnaris  and  extensor  min.  digitL 

The  ulna  is  developed  from  three  centres:   tbe  greater  part  of  the 
olecranon  grows  by  an  extension  from  tbe  shaft. 
DesdilM  tbe  radliu. 

This  bone  aKiculales  witb  th$  hnroeruB,  ulna,  scaphoid,  and  semilunar 
bones.  The  ruperior  extremity,  or  heail  (eminentm  capitatA),  is  disk- 
shaped.  On  its  summit  is  a  depression  for  the  capilellum  of  the  hume- 
rus. It  is  surrounded  by  a  convex  part,  broadest  internally,  which  rotates 
in  tbe  small  sigmoid  cavity  of  the  ulna  within  the  orbicular  ligament 
liie  head  is  supported  by  a  nrde,  which  presents  behind  a  ridge  for  part 
of  ibe  insertion  of  the  supinator  brevis. 

The  ghaft  is  larger  below  than  above,  slightly  curved,  and  convex  out- 
ward and  luKkward.  Antero-inCcmally  below  the  neck  is  the  bicipital 
tulieroiih/,  rough  poaterioriy  for  tbe  insertion  of  the  biceps,  and  smuolh 
in  front  for  a  bursa.  Below  this  tuberosity  the  shaft  has  three  surfaces 
and  three  borders. 

Tbe  anteruir  border  extends  ftom  tbe  tuberosity  to  the  base  of  tbe 
styloid :  its  upper  part  is  called  the  anterior  Miqiie  line,  and  gives  at- 
tachment to  tlie  supinator  brevis,  flexor  longus  poUicis,  pronator  ndU 
teres,  and  flexor  gnblimis. 

Tbepaitaior  border  runs  &om  the  back  of  the  neck  to  the  posterior 
part  of  the  Imse  of  the  styloid.     It  is  well  mailed  only  in  its  middle 

A"*^-  .         .  ■ 

The  imental  or  interotieom  harder  becomes  promuwnt  b'*"—  i— '  "t 
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ila  lower  put  divides  into  two  rid^  which  meet  the  m&rginR  of  (he 
sigmoid  cavity,  analogous  to  the  dtviBion  of  a  like  border  of  the  nlna. 

The  anterior  twfaoe  is  grooved  longitudinally  for  the  flexor  long.  poll, 
muscle:  at  the  lower  end  is  a  flattened  irapression  for  the  pronator 
(|uadratus,  which  also  rises  from  a  small  surface  at  the  inner  side  of  the 
bone,     A  medullary  foramen  is  above  the  middle  of  this  surface. 

The  potterior  surface  shows  at  the  junction  of  the  upper  and  middle 
thirds  the  potterior  Miqiie  line,  below  which  is  attached  the  eitensor 
ossis  metacarpi  poll.,  and  below  that  the  eilensor  primi  intemodii 
poll.  The  Kcternal  gar/ace  is  convex,  and  marked  near  the  middle  by 
an  impression  for  the  pronator  radii  teres ;  above  this,  on  the  area  be- 
tween the  anterior  ana  posterior  oblique  lines,  is  inserted  the  supioatur 

The  loioer  extremity  of  the  radiux,  broad  and  quadrilateral,  presents  a 
carpal  articular  surface  and  an  ulnar  articular  surface.  The  former  b 
divided  by  a  line  into  a  quadrilateral  inner  part  for  the  semilunar, 
and  a  triangular  outer  part  for  the  scaphoid.  The  artjcular  surtiicc 
for  the  ulna  or  tiipncid  cavity  is  at  right  aneles  to  the  inferior  mrfaoe, 
and  concave  from  before  backward.  To  the  smooth  border  between 
these  two  articular  surfaces  is  attached  the  base  of  the  triangular  fibro- 
cartilage.  Externally  the  styloid  procets  nrojecU  downward.  Ante- 
riorly a  transverse  ridee  forms  the  lowest  limit  of  the  pronator  quad- 
ratus  impre8.sion,  which  is  continued  into  a  vertical  ridge  external  to 
that  impression:  between  this  ridge  and  the  scaphoid  facet  is  a  tri- 
angular area  for  a  strong  band  of  the  anterior  ligament.  The  ex- 
ternal and  posterior  aspects  are  marked  by  the  following  giwives  from 
without  inward :  a  flat  groove  fur  the  extensor  ossis  mcL  poll,  and  ex- 
tensor prim,  intemod.  (next  descends^  the  styloid  process) ;  a  broad 
groove,  subdivided  by  a  slight  ridge,  for  the  extensor  carpi  rad.  lontfior 
and  brevior ;  an  oblique  narrow  groove,  bounded  externally  by  a  luliercie, 
for  the  extensor  secundi  intemod  poll. ;  a  broad  groove  for  the  extensor 
indicis,  extensor  communis,  and  extensor  min.  dig.  Just  above  the  flist 
groove  is  an  impression  for  the  supinator  longus. 

The  relative  tcnKth  of  the  forearm  to  the  ana  is  expretned  by  the  tuMrni- 
radial  indti :  Eakimo.Tl  {i.  e.  the  radius  is  71  if  the  humerua  be  taki^n  Bit 
IDO);  European.  74;  KoHlla,  80:  oranK.  100.  The  index  is  hiKber  io  the  fwtOB 
mid  iufant.  The  radiui  id  bats  and  birds  is  very  lonR  and  sapporta  the  wing. 
The  radius  is  devOoptd  from  three  centres.  All  tbe  epiphyses  araand  the 
elbow  nnite  sarlisT  than  thoae  at  the  opposite  eada  of  the  bones. 

THB  HAND. 
The  skeleton  of  the  hand  consisca  of  three  segments— wrist -boncit, 
bones  of  palm,  and  bones  of  fingers. 

DeBdibe  the  carpus,  or  wiist-bonss. 

The  carpus  is  composed  of  eight  short  bones  arranged  in  two  row«: 
the  upper  row,  from  radial  to  nlnar  side,  comprises  the  scaphoid,  lunar 
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(semilunar),  p^rramidal  (cuneiform),  and  pisifonn;  in  the  inferior  ron 
are  the  trangzium,  trapezoid,  os  magnum,  and  unciform.  The  doisal 
surface  of  the  carpus  is  convei,  and  palmar  concave  tranaveraely ;  the 
concavity  ia  bounded  by  four  prominences  (emincntiee  carpi),  one  at  each 
;nd  of  each  row,  to  which  the  anterior  annular  ligament  is  attached. 


Tlie  superior  surfacea  of  the  scaphoid,  lunar,  and  pvramidal  form  a 
itincuB  for  articulation  with  the  concavity  presented  by  the  radius 
triangular  Gbro-cartilagc.     The  mid-carjmT  articulation  is  concavo- 


,  llic  trapezium,  tra»ezoid,  and  os  magnum  forming  a  concavity 
for  the  scaphoid,  while  tne  unciform  and  head  of  the  os  magnum  lise 
a  convexity.     Each  botte  is  more  or  less  cubical  and  preacnia  six 


Tlie  icaphoid  (boat-like)  has  ita  long  axis  directed  down  and  out 
Internally  it  has  two  articular  facets,  a  lower  one  for  the  os  magnum  and 
an  upper  crescentic  one  for  the  lunar.  The  superior  surface  is  smooth 
and  triangidar,  passes  farther  back  than  forward,  and  articulates  with 
the  raditis.  The  interior  surface  is  smooth  and  convex,  divided  by  a 
ridge,  articulating  externally  with  the  trapezium  and  inteiiially  with  the 
trapezoid.  The  anterior  surface  is  concave  above,  and  presents  a  conical 
taberftsity  below.  The  external  surface  is  rough  and  narrow.  Tlie  pos- 
terior surface  is  a  narrow  transverse  groove. 

The  lunar  bone  IS  characterized  by  a  deep  concavity  from  before  back- 
ward on  its  inferior  surface  \  it  is  for  the  head  of  the  os  magnum.  This 
surface  also  presents  a  long  narrow  facet  for  the  unciform.  Externally 
it  b  crescentic  and  vertical  for  the  scaphoid.  Its  internal  surface  looks 
down  and  in,  is  narrower  than  the  exlemal,  and  articubtes  with  the 


pyramidal.  The  convex  upper  surface  is  four-sided,  articulates  with 
the  radius,  and  extends  fartlier  back  than  forward,  so  that  the  anterior 
free  surface  is  deeper  than  the  posterior. 

The  pyyiinid'il  (cuneiform)  bone  directs  its  blunted  apex  down  and 
in.  Tlie  hase  shows  a  flat  quadrilateral  surface  for  the  lunar.  Tlie  in- 
ferior Hurfacc  ia  coQcavo^onvex  from  without  inward,  and  articulates 
with  the  mu'iform.  The  anterior  surface  has  a  small  articular  fiicet  on 
its  inner  half  for  the  pisifonn.  The  aunero-poeterior  surface  has  near 
the  base  an  articular  facet  for  the  triangular  Gbro-cartilage,  but  is  mostly 
ruuch  for  litmments. 

Tlie  piinform  (like  a  pea)  ia  anterior  to  the  oilier  bones  of^thc  ei 
crtically      " 
,        BC  porti 
tiirface  is  convex  and  roui;h  ;  the  outer,  toward  the  flexor  tendons, 
ia  smoother  and  slightly  concave. 

The  Iniiwziiim  (a  (able)  ia  the  nmst  external  of  the  second  row.  The 
sapero- interna)  surface  is  concave  and  articulates  with  the  sca})hoid. 
The  inferior  surface,  directed  down  and  out,  is  concavo-convex  for  the 
fint  metacarpal.  Tlie  inlcninl  surface  articulates  with  the  Iraiiexoid, 
and  on  its  lower  inner  anjfle  with  the  second  metacarpal.  The  anterior 
■urboe  is  marked  bya  vertical  gn>ove  fur  the  flexor  carpi  radi' '   ^,|^. 


Ihe  pimform  (like  a  pea)  is  anterior  to  the  other  bones  ol  the  carpus. 
It  is  spnen)id»!,  with  longest  diameter  directed  vertically.     Posteriorly  is 
>val  facet  for  the  pyramidal,  leaving  a  free  portion  below.    The 
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external  to  which  is  a  ridge  or  tiiherotity  for  the  annular  ligamenL  The 
anterior,  external,  and  dorsal  surfaeee  are  free. 

The  triipetotd  is  much  smaller  than  the  trapezium ;  its  longest  diam- 
eter is  Iron)  before  backnard,  and  ita  post«rior  surface  is  larger  than  its 
anterior.  The  exiemal  inferior  angle  of  the  anterior  surface  is  pro- 
longed backward  between  the  smooth  surface  for  the  tiapeEium  and  liiat 
for  the  sewind  metacarpal  bone.  The  superior  surface  is  quadrihiteral 
and  articulates  with  the  scaphoid :  the  external  is  concex  for  the  tra- 
pezium ;  the  internal  articulates  with  the  os  magnum ;  and  the  inferior 
concavo-convex  surface  with  the  second  metacarpal.  Hold  the  bone 
with  the  larger  non-articular  surface  toward  you  ana  the  smooth  quadri- 
lateral articular  surface  upward  (for  scaphoid) ;  the  convex  artictdar  sui^ 
face  (for  the  trapezium)  will  point  to  (he  side  to  which  the  bone  belongs. 

The  OS  nutgnum  (os  capitatum)  is  the  largest  of  the  carpal  bones,  reo- 
langular  below  and  rounded  above.  The  upper  extremity,  or  head,  ar- 
ticulates with  the  lunar,  its  smooth  surface  extending  farther  behind  than 
in  front,  and  prolonged  upon  its  outer  side  for  the  scaphoid.  The  wck 
is  formed  by  depressions  anteriorly  and  posteriorly.  The  anterior  surface 
is  narrower  than  the  posterior.  The  posterior  surface  projects  down- 
ward at  its  internal  inferior  angle.  Externally,  below  the  surface  for  the 
scaphoid,  is  a  facet  for  the  trapezoid.  On  the  posterior  part  of  the  in- 
ner surface  is  a  vertical  facet  for  the  unciform.  Inferiorly  there  are  three 
facets,  the  middle  being  the  larger,  for  the  second,  third,  and  fourth 
metacarpal  bones.  • 

The  unciform  (hook-like)  bone  is  wedge-shaped,  with  its  base  or  infe- 
rior surface  resting  on  the  fourth  and  iillh  metacarpal  bones ;  its  *pei 
points  up  and  out  and  articulates  with  the  lunar.  The  external  sunace 
IS  vertical,  and  articulates  with  the  os  magnum  by  its  upper  poMerior 
part.  Its  supero- internal  surface  is  concavo-convex  for  the  pyrainidal : 
It  is  separated  from  the  inferior  surface  by  a  rough  border.  iTie  anterior 
surface  at  it^  lower  and  inner  »de  presents  the  nncifoTTn  procett,  pro- 
■  jecting  forward  and  curved  slightly  outward. 

ABTIOniiATIONS  OF  CARPAL  BONES. 
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The  carpus  is  nholly  c«rtiI«iciDi>as  at  birth ;  each  booe  is  developed  fraiii  a 
aiiiRle  centre  except  th«  scaphoid.  The  DDcleoi  of  the  piBiform  does  not  ap- 
pear til]  the  tnelflh  year,  the  latest  of  all  primary  centrei.  In  the  fCEtue  the 
scaphoid  has  normallj  a  second  cartilaKinons  eletocDt,  which  maj  develop 
iDto  the  0*  eenlraU  placed  on  the  back  of  the  carpus  between  the  scaphoid,  os 
maxnnm,  and  tiapcxoid.  The  styloid  process  of  the  third  metacarpal  ma^  be 
aepan(«d  aa  a  mpemamerary  bone. 

Describe  tbe  metocatptu,  or  bones  of  palm. 

The  metacarpus  aupporta  the  fingei?  and  eonHista  of  five  long,  slightly 
divergent  bones.  They  tomi  the  segment  of  a  Iransveree  arch ;  their 
carpal  extremities  are  expanded  bases  and  their  digital  ends  are  rounded 
heads.  The  Grat  roeiacarpal  is  broad  and  short,  (he  second  longest  of 
all,  while  the  third,  fourth^  and  fiflh  decrease  regularly  in  length.  Tlie 
shafU  are  curved  longitudmallj',  and  are  (hree-sided,  presenting  a  pos- 
terior surface  and  anteriorly  a  median  margin  between  two  lateral  sur- 
faces. They  are  more  slender  near  the  carpal  ends  and  thicker  toward 
the  heads.  The  doraal  surface  is  triangular,  being  bounded  by  lines 
which  proceed  from  the  sides  of  the  head  and  converge  in  the  second, 
third,  and  fourth  metacarpalB  opposite  the  middle  of  the  carpal  extremity. 
Tlie /uiii/x  articulate  with  the  proximal  phalanges :  their  smooth  surfaces 
broaden  and  extend  farther  on  the  palmar  than  on  the  dorsal  aspect. 
On  each  side  ia  a  tubercle,  with  a  hollow  below  it  for  attachment  of  the 
lati:ral  ligament-  The  cnrpnl  ertrnnitie*  present  distinctions.  The^r»( 
bone  has  a  saddle-shaped  articular  surface,  and  externally  a  prominence 
for  the  insertion  of  the  extensor  ossia  metacarpi  poll.  The  shaft  is  cotn- 
l>re»<ed  and  dorsal  aurfsee  convex.  On  tbe  ralmar  surface  the  rounded 
ridge  ia  nearer  tbe  inner  than  the  outer  border.  The  csr|>al  extremity 
of  tbe  traiad  is  notched  for  the  trapeioid.  On  the  radial  side  is  a  facet 
for  the  trapezium,  and  close  to  it  an  impression  for  the  extensor  carp, 
rad.  long.  A  prominent  ulnar  lip  with  two  long  facets  is  the  distinguish- 
ing feature.  The  ihtfd  bone  presents  a  ttyloia  proceat  on  the  posterior 
mdial  angle,  passing  up  behind  the  os  magnum,  and  below  it  an  impres- 
sion for  tne  extensor  carp,  rad.  brev.  The  radial  side  has  one  facet  and 
the  ulnar  side  two.  The  carpal  extremity  of  the  fourth  has  two  facets 
on  the  radial  side,  and  a  concave  eemielhptical  one  on  the  ulnar  side, 
TlieAfih  has  a  saddle-shaped  surface  for  the  nneiform,  and  a  tiilm-mit// 
on  the  ulnar  side  for  the  extensor  carpi  ulnaris.  There  i a  only  one  oblii|ue 
ridge  on  the  dorsal  surface,  extending  from  the  radial  ude  of  tbe  bead 
tu  the  ulnar  side  of  the  base. 

The  firet  metacarpal  articulates  at  its  base  with  1  bone. 

The  second  metacarpal  articulates  at  its  base  with  4  bones. 

The  third  metacarpal  articulates  at  its  base  with  3  bones. 

The  fourth  melacarnal  articulates  at  its  base  with  4  bones. 

The  fifth  metacarpal  articulates  at  its  base  with  '2  bones. 

It  is  interesting  that  the  corresponding  meUtWBala  articulate  with  ei- 
tclly  the  same  number. 
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Describe  the  digital  plialanges. 

"Hie  phalanges  (intemodia)  are  fourteen  in  number,  tbrco  for  each 
6nger  and  two  for  the  thumb.  Those  of  the  _fiitl  row,  five  in  number, 
are  slielitly  curved.  The  dorsal  surface  is  traogver^lv  convex,  while 
the  palmar  ia  flat  and  bounded  by  rough  margins.  Their  metacarpal 
extremities  are  thick  and  tircsent  a  transveiselj  concave  surface;  their 
distill  extremities  are  smaller  and  divided  by  a  median  groove  into  tiro 
condyles.  The  bones  of  the  middle  row  are  four  in  number,  and  smaller 
than  the  preceding:  their  proximal  articular  Hurfaces  show  a  middle 


ridge  and  two  lateral  depressions.     The  distal  ends  are  like  those  o: 
first  row.    The  tfrmiaal  or  uiif/ual  phalanges  are  five  in  number :  meir 
proximal  extremities  are  like  those  of  the  middle,  but  with  a  depression  ' 


.nfront  for  the  deep  flexor.     Their  free  extremities  are  flat  and  eifwinded, 
and  raised  round  the  margins  of  the  palmar  aspect  into  an  ungual proca*. 

Where  are  the  Besamold  bones  of  the  hand  7 

One  pair,  each  i  inch  15  mm.)  in  diameter,  is  placed  in  the  palmar 
wall  of  the  metacarpo-phalangeal  joint  of  the  thumb ;  otheis,  single  or 
double,  may  oceur  in  the  corresponding  joint  of  the  index  ana  little 
fingers,  more  rarely  in  the  third  and  fourth. 

Collectively,  the  phaUnjreii  or  the  middle  finger  are  longut,  tlien  those  of 
the  ring:,  Index,  little  flntter,  and  thumb.  In  some  hands  the  index  ia  langer 
than  the  rinK,  duo  wholly  tu  the  length  of  the  metacarpal  bone. 

The  metscarpaU  niid  phalanges  are  formed  eacb  from  one  centre  for  the 
shaft,  and  one  for  an  epIphyBis.  In  the  four  inner  metacarpals  the  epiphyseal 
are  at  the  bends;  in  the  metacarpal  of  the  thnmb  and  In  the  pbalanjree  the 
opipiivses  are  atthebaies.  The  so-called  first  metacarpal  therefore  n«cmbles 
a  phalanx.  The  ungual  phalanges  are  peculiar  in  beftinniuft  to  osnify  at  the 
distal  extremitii-'S  insli'od  of  in  the  middle.  In  the  mctacariials  the  medal- 
lary  foramen  is  on  the  radial  side  of  the  palmar  surface,  and  the  canal  tuns 
towani  the  bnxe ;  in  the  phalanges  and  first  metacarpal  the  canal  runs  toiratd 
the  head  of  the  bone. 

BONGS  OP  THE  LOWER  EXTREMITT. 

The  lower  limb  eonsiats  of  the  hauneh  or  hip,  thigh,  leg,  and  foot. 
In  the  hnunch  is  ihc  hip-bone,  in  the  thigh  the  feniur,  id  the  leg  the 
tibia  and  fibula,  at  the  knee  a  large  sesamoid  bone,  the  patella,  in  the 
foot  the  tarsus,  uietatareug,  and  phalanges.  The  pelvis  and  hip-bone 
arc  a  part  of  the'lower  extremity. 

THE  PBLTIS, 
Describe  the  hip-bone. 

The  kip  or  innominnte  hane  (os  cox«),  with  its  ftUow,  the  saCnUD. 
and  coccyx  form  the  pelvis.  This  bone  is  constricted  in  the  middje  and 
expanded  above  and  below ;  it  has  been  likened  to  tlie  shape  of  a  meat- 
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The  acetabulum  is  on  the  outer  aspect  of  the  constricted  portion,  aod 
the  inferior  expanded  portion  ia  perforated  by  the  thyroid  or  abiuraior 
foramen.     The  bone  above  foms  part  of  the  abdominal  nail,  and  below 

Sart  of  the  true  pelvis.  In  early  life  the  ilium,  pubet,  and  ischium  are 
ietinct. 

The  ilium  {ilia,  flanks  i  ileum  is  a  part  of  the  small  intestine)  ie  the  su- 
perior cipandcd  portion,  and  forma  lees  than  two-fiflhs  of  the  acetab- 
ulum. Tnis  portion  is  limited  anteriorly  and  posteriorly  by  margins 
which  diverge  at  right  angles  from  each  other,  and  eupcriorlv  by  the 
arched  rr^«t  o/tlte  ilium.  .In  front  the  crest  is  concave  inward  and  behind 
it  is  concave  outward :  there  is  a  marked  external  projection  in  ihc  ante- 
rior third.  On  the  crest  are  external  and  internal  lips  and  a  median 
ndge.  The  anterior  extremity  projects  as  the  anterior  superior  spim; 
below  it  is  a  concavity,  the  lt$sfr  Hiuc  notch,  and  below  that  the  anterior 
inferior  spine.  Ekbind,  the  projectire  extremity  of  the  crest  is  called 
the  potterior  tuperior  tpine,  separated  by  a  small  notch  from  the  poste- 
rior inferior  spine,  below  which  is  the  t/reat  sciatic  (ilio-sciatic)  notch. 

The  external  nirfaee  or  dortiim  i/i'i  presents  three  curved  gluteal  line*. 
The  posterior  or  superior  one  comtnencee  2  inches  in  front  of  the  poste- 
rior superior  apinCjand  cur\'es  down  and  forward  to  the  back  part  of  the 
ilio-sciatic  notch.  The  middle  gluteal  line  begins  in  front  about  1  j  inches 
behind  the  anterior  superior  spine,  and  arches  back  and  down  to  the 
upper  part  of  the  notch.  The  inferior  gluteal  line,  less  strongly  mariied, 
commences  just  above  the  anterior  inferior  spine,  and  passes  back  to  the 
fore  nart  oftfae  notch.  Behind  the  posterior  line  is  a  semilunar  surface, 
rough  above  for  the  gluteus  maximua  :  the  sickle-shaped  space  between 
the  pneterior  and  middle  lines  and  iliac  crest  is  occupied  by  the  gluteus 
mediua ;  the  gluteus  minimus  is  between  the  middle  and  inferior  tines. 
Just  above  the  acetabulum  is  an  elongated  mark  for  the  reflected  head 
of  the  rectus  femoris. 

The  in/Tnn/  surface  is  divided  into  two  parts:  ibe  anterior  part  is 
the  iliac  fossa  or  venter  ilii.  To  the  inner  side  of  the  anterior  inferior 
spine  is  a  shallow  groove,  the  greater  iliac  notch,  which  lodges  the  ilio- 
psoas muscle :  the  inner  boundaiy  of  the  groove  is  the  ilio-iieclineal  mii- 
fience.  marking  the  junction  of  the  pubis  and  ilium.  The  posterior  part 
{taeral  surface)  is  again  divided,  presenting  from  below  upward  (1)  a 
smooth  Kurface  in  the  true  pelvis,  separated  from  the  iliac  fossa  by  the 
iluic  portion  of  the  ilio-jHVlinral  line ;  (J)  the  auricular  turface,  for  articu- 
lation with  the  sacrum ;  (3)  depressions  on  the  iliac  lutierositu,  for  the 
posterior  aaero-iliac  ligament;.  (4)  a  rough  surface  giving  origin  to  the 
erector  and  multifidus  spina;  muscles. 

ThP  IKac  crfflt  ftives  attachment  by  Ita  outer  lip  to  the  t«DHir  vaRinK  fcto- 
oria,  obliquus  EXtornus.  Intisaimus  doral,  and  fanciB  lata;  bv  Its  middlo  ridge 
tn  tlio  ohliqaun  liilcniua;  by  1(8  iiinrr  lip  totbi'  IrHiiBvcisBlis,  [[UiulrsIuB  luin- 
Iwruni.  ercrtnr  apiiw,  and  iliac  fuitcla.  To  tbc  niittrior  superior  nplim  is  nttncbi-d 
(■Ttrmallr  the  teiiwr  vagiiie  friuoria,  in  fruiit  tbti  urtariua,  aud  liitsTiiHlly 
Puuparl'B  ilgaiuviit.    From  Uie  anterior  inferior  apiuu  origi"-  "       "     A"p^*8'" 
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and  obturator  Qtuciai  uiil  tendon  of  the  [ooas  parvus. 

The  <a  pjtbit  forma  the  anterior  wall  of  the  pelvis,  aod  boonds  dc 
thyroid  foramen  above,  it  forms  about  one-fifth  of  the  scetabalaiii :  it 
its  inner  extremity  is  a  long  oval  surface  marked  by  transverse  rid^  m 
nipple-like  procesaea  for  articulation  with  the  oppoeite  bone  ;  the  jmiF- 
tjon  is  the  sytnpkym  jniba.  The  part  passing  down  sod  oat  bota  tbe 
symphysis  is  ttic  desanding  ramug ;  the  upper  part  is  the  tuprrior  )<t 
'isceiidiiiif  ramus ;  and  the  flat  portion  between  the  rami  is  &e  bn^. 
The  pelvic  surface  of  the  body  is  smooth,  the  anierior  sorfsce  ruuch. 
The  upper  extremity  of  the  symphysis  is  the  angle;  extending  out  fivia 
this  on  tlie  superior  border  is  the  cresl,  terminating  iu  the  tpinr.  The 
detcending  ramus  is  thin  and  flat,  and  joins  that  of  the  ischium  at  the 
piiho-uchiatic  tuberosity.     The  superior  ramvt   becomes  pristnatic : 


superior  border  is  the  pubic  portion  of  liie  ih'o-peeitneal  lau,  mnDingfiiia 
the  spine  of  the  pubis  to  the  ilio-pectineal  eminence.  The  trian^nilv 
surface  in  front  of  this  line  gives  origin  to  the  pectinens  muscle  :  below 


is  the  obturator  erest,  extending  ftom  the  pubic  spine  to  the  mar^n  of 
the  acetabulum.  Behind  the  out«r  part  ot  the  crest  on  the  infericvsar- 
face  of  the  ramus  is  the  obturator  oroove,  directed  fn>tn  behind  fbnnid 
and  inward  :  it  b  limited  by  thetV^'^''and  superior  obturator  tubrrcia. 
The  pubic  crest  givee origin  topartof  thecoqjoined  tendon,  the  pTrmmidalH 
and  rectus  Bbdominis.  To  ttie  pubic  spine  is  inserted  Poupart's  lijtamcnl  uid 
the  outer  pillar  of  theeiternal  abdotnlDal  ring.  From  the  front  of  the  patris, 
in  the  angle  between  the  crest  and  symphysis,  rises  the  adductor  ioninis  mmt- 
cle,  and  below  this  the  adductor  brevis  and  part  of  the  addnctor  ma^Bi. 
iDtcrtial  to  these  the  gracilis  is  attacbed.and  eitemal  the  obturator  eitfrrnns. 
Posteriorly  the  pubis  gives  attachment  to  the  obturator  intfruus :  aboTtr  thii 
is  sometimes  a  faint  line  passing  from  the  upper  margin  of  the  obturator  for- 
amen to  the  lower  end  of  tbe  gymphyais;  the  levator  ani  muade  isatuvhed  to 
it,  and  the  obturator  and  recto-vesical  fssciie. 

The  ucAinnt  forms  the  lower  and  bade  part  of  tbe  hip-bone,  bonnds 
tbe  thyroid  foramen  below,  and  forms  over  two-fifths  of  tbe  aoetabaluB. 
It  presents  a  f/otlu,  and  below  this  a  tid/enmty  continued  forward  into  the 
mniiu.  The  body  has  three  surfaces,  external,  internal,  and  poeterior. 
The  external  mr/ace  helps  form  the  acetabulum  ;  below  this  and  above 
the  tuberosity  is  a  horiiontol  groove  for  the  tendon  of  tbe  obturator  ei- 
ternus  muscle.  The  internal  mirfacc  is  smooth,  and  forms  part  of  the 
wall  of  the  true  pelvis.  In  front  it  is  separated  from  the  iliac  fossa  by 
the  iliac  portion  of  the  ilio-pect  line,  but  behind  the  junction  of  the 
ischuim  and  ilium  docs  not  reach  that  line.     The  poilerior  titrfaoe  is 

Suadri lateral,  getting  narrow  below,  and  continuous  with  the  tuberosity, 
t  presents  a  part  of  the  groove  for  the  obturator  extemus,  and  sup- 
ports tiic  pyriformis,  the  two  gemelli,  and  the  obturator  intemus. 

On  the  piwterior  border  is  the  xf)ine,  projecting  hack  and  in,  and  fonn- 
ing  the  inferior  limit  of  the  tVw-*ci((((c  nt/(M.  .  -  i 
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The  tmaU  tdatic  witch  is  betireen  the  spine  t 
tuberotity  DicacDts  two  lips  and  an  intermediate  spa 
^\ea  attachment  to  the  quadratus  fetnoris  aad  ad 
inner  lip  to  the  falciform  portion  of  the  ^reat  sacro 
more  anleriurly  to  the  transverens  perinei  and  erect 
mediate  space  is  divided  into  two  portions :  the  a 
the  adductor  magnus  eztemally  and  great  sacro 
temally ;  the  posterior  part  has  two  facela,  an  up| 
semimembranosus,  a  lower  and  inner  for  the  biceps 

The  riatuut  joins  the  descending  ramus  of  the  pi 
of  the  thyroid  foramen.  Its  onter  surface  (fives  att 
ratoT  extemus,  addurtor  raagnua,  and  gracilis.  ' 
above  that  the  constrictor  urethne,  are  attached  to 

The  acelahulura^  or  cotyloid  cavity,  is  cup-she 
down,  and  forward.  It  is  nearly  surrounded  bf  a  ; 
presents  three  depressions — a  slight  one  antenorlj 
the  aitybnd  notch  below.  In  the  lateral  and  upp> 
is  a  broad  hoTseshoe-shsped  articular  surface.  Fro 
of  the  horseshoe  run  two  lines,  one  up  and  forw 
crest  to  th«!pubic  spine,  the  other  hackward  to  tl 
tubercle.  The  central  part  of  the  cup  and  the 
(fossa  Bcetahuli),  and  contain  fat  and  the  inlerartii 
non-articular  surface  belongs  mostly  to  the  ischiu 

The  thyrind  or  chlurator  foramen  (foramen  ova 
below  the  acetabulum.  It  is  nearly  oval  in  the  ma 
the  female.  It  is  cloeed  by  fibrous  membranes,  ex 
the  obturator  groove  in  its  upper  margin. 

The  bip-boDe  ii  itTonfceat  alonK  line*  of  fp'sateat  prea 
bar  on  the  ilium  from  the  auricular  surface  to  the  ace 
in  tiie  ischinmaad  its  talicrOBity,BDdBiiolherrnnnlnf;  i 
to  the  most  promineot  part  of  the  cnst.  The  iljoc  fOH 
tabulaiD  are  very  tbia  :  vascular  foramlns  perforate  tli 
bone.  There  may  t>e  an  acct^Hory  ischial  epitie  in 
notch.     The  pelves  of  moet  Javanese  women  preeent  a 

The  OB  luDOiuinataiD  is  develo'ped  from  eight  or  mar 
cipal  picas.  By  the  seventh  or  eiRbth  year  tho  three 
a  V-«baped  cartllafic  in  tho  acetabulum,  which  begins  I 
year  from  several  centres:  the  moat  conataiit tiivee  risi 
fnftufi,  which  forma  the  whole  of  the  pubic  portion  o 
Itclwet'D  the  ilium  and  ixchium  are  some  irregular 
Sliresda  over  the  iliac  and  ischial  portions  of  the  articul 
en  tree  appear  for  the  crest  of  the  ilium,  the  tiibcr  isch 
apin«.  and  lymphysia:  all  are  joined  to  tho  main  boi 

Dsterllw  tbe  pelTta  u  &  wliols. 

The  pdvtM  (basin)  is  composed  of  four  bones— I 
the  sacrum,  and  coccyx.     It  is  divided  into  two  pai 
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through  the  sacral  promontor)r,  ilio-pectineal  lines,  and  upper  border  of 
symph^is.  This  circle  is  the  inlet  or  brim  of  the  true  pdvu:  the  space 
above  It  really  belongs  to  the  abdomen,  but  is  called  tke/aUe  or  upper 
pelvis.  The  pelvic  outlet  presents  three  large  prominences,  the  coocvz 
and  tuberosities  of  the  ischia.  Beneath  the  symphysis  and  between  the 
ischial  tubero^tiee  is  the  subpubic  arch ;  behind  tbe  tuberosities  are  the 
sacro-sciatic  notches. 

Wb&t  Is  the  position  of  the  pelvis  7 

In  the  erect  attitude,  with  the  heels  together  and  tots  turned  out,  the 
plane  of  the  brim  forms  60°  with  the  horiEOotal,  that  of  the  outlet  16^ 
The  base  of  the  sacrum  is  about  3}  inches  above  the  upper  margin  of 
the  symphysis^  and  the  tip  of  the  coccyx  about  i  inch  above  the  apes 
of  the  Bubpupic  arch.  The  sacrum  looks  down  and  forward,  and  is  the 
inverted  keystone  of  an  arch,  as  its  pelvic  surface  is  broader  than  the 
dorsal :  it  is  held  in  place  chiefly  by  h^menta  and  by  a  slight  bony  pro- 
jection into  the  iliac  articular  surface  [i'ig.  12). 

What  are  the  differences  accoTding  to  sex? 

In  the  female  the  bones  are  more  slender  and  muscular  imprcnsions 
less  marked ;  the  heixht  is  less,  breadth  and  capacity  greater ;  but  the 
false  pelvis  is  relatively  narrower  than  in  the  male.  The  sacrum  is  wider 
and  flatter,  less  prominent,  the  subpubic  arch  is  wider,  about  90°  (male 
is  75°),  and  the  space  between  the  ischial  tuberosities  b  greater.  The 
ih.MYiid  foramen  is  broader  and  more  triangular  in  the  female,  neariy 
oval  in  the  male. 

The  chantcteriflti<!a  of  the  bnman  pelvis  compared  with  that  of  lownr  ani- 
mals aro  its  shalloniieaa  and  breadth,  great  capacity  of  true  pelvis,  eipaniiian 
of  ilia,  strsigbtnesB  of  ischial  tutienHitles,  and  ghortiieas  of  symphysiii.  The 
pelvis  of  tliH  kangaroo  is  so  small  that  the  yODug  are  bom  when  II  inches 
long,  and  plonsd  in  a  pouch  on  the  abdomeii  of  the  mother,  with  the  allele 
firmly  fixed  in  their  mouths. 

THB  SACRUM  AND  OOOOTX.     (See  JhZie  Ferfetrrp,  p.  2S.) 

TTTBl  THIOH. 
Describe  the  tenua. 

The  fhiiur  (thiph-bone)  is  the  larj^t,  longest,  and  strotijcest  bone  of 
the  skeleton.  In  the  erect  position  it  inclines  inward  and  sliehily  back- 
ward. It  is  divisible  into  a  tuperior  e-iirmiilii,  including  Amif,  neck,  and 
two  frochanleri;  tha/t;  and  inferior  ertrcmitj/,  expanded  into  eilertuil 
and  intfmal  condules  and  tjneondvlm.  . 

The  nfrk  extends  upward,  inwaru,  and  slightly  forward,  being  set  ii\toa 
the  shaft  at  an  angle  of  12.^°.  It  is  com^inssed  fixim  before  backwan], 
is  broad  at  its  base,  be^'omes  rounded  at  tis  Humiuit,  and  ci)lsrcetl  as  it 
joins  the  bead.  It  is  shorter  above  and  in  front  than  below  and  bvliiud. 
Posteriorly  it  usually  shows  a  shallow  groove  for  the  obturator  cxteraus 
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tendon.    Reasons  Tora  neck  are— (I)  to  transmit  shock  through  on  uoh ; 
(2)rooni  for  adductor  muscles ;  (3)  room  for  ^Ivic  muscles  to  fetnor. 

The  head  forms  more  than  half  a  sphere :  its  posterior  inferior  quad- 
rant shows  a  depression  (fossa  capitis),  the  fore  part  of  which  gives 
attachment  to  the  interarticular  ligament  (lig.  teres)  of  the  joint.  In 
this  hollow  are  one  or  two  vascular  foramina- 

The  ffre/it  trochanter  (to  turn)  is  a  thick  process  prolonged  upward  in 
a  line  with  the  external  surface  of  ttie  Hhaft  to  a  level  about  j  or  I  inch 
below  the  head.  In  front  it  is  marked  by  a  broad  depression  for  the 
gluteus  minimus.  Externally  an  oblique  line  runs  downward  and  for^ 
ward,  indi(^ting  the  inferior  border  of  the  eluteua  medius  insertion. 
I<ower  down  is  a  horizontal  line  continued  to  tie  tuberrle  of  the  femur, 
which  is  situated  in  front  at  the  junction  of  the  neck  with  the  tuberosity : 
the  tuhercleisthctueeting-placeof  five  muscles — vastus  eitemus,  gluteus 
minimus,  obturator  intemug,  and  two  geneili.  Internally,  at  the  base 
of  the  trochanter  and  rather  behind  the  neck,  is  the  digital  fi>gsn,  giving 
attachment  to  the  obturator  eztemus  tendon.  Above  and  in  front  of 
this  is  the  insertion  of  the  obturator  inlemub  and  eemelti  muHcles. 

The  upper  border  of  the  trochanter  is  narrow,  and  presents  an  oval 
mark  for  the  pyriformis.  The  posterior  border  is  prominent,  and  con- 
tinaous  with  the  potla-ior  rnlfrtrodianteric  line,  limiting  the  neck  poste- 
riorly. Above  the  centre  of  this  line  is  the  tubercle  oj  the  qtnidraliin, 
for  attachment  of  the  upper  part  of  the  nuadratna  femoris:  sometimes 
a  linea  quadrali  nasses  vertically  down  from  the  tubercle. 

The  tmall  troaianter  is  a  pyramidal  eminence  projecting  from  the 
poi>ten)-intemal  aspect  of  the  bone  at  the  junction  of  tne  nrak  with  the  * 
shaft.     Its  apex  gives  attachment  to  the  ilio-psoas  tendon. 

Anteriorly  the  neck  of  the  femur  is  separated  from  the  shaft  by  the 
anterwr  intertrochnnteric  line,  which  is  the  upper  part  of  the  ipiral  line 
(does  not  connect  the  trochanters) :  it  commences  at  the  tubercle  of  the 
femur,  and  runs  down  and  in  a  finger's  breadth  in  front  of  the  small  tro- 
chanter :  it  ^vcs  atlaehmenl  to  the  capsular  ligament,  the  united  cnireus 
and  vastus  mtemus  muscles. 
The  »hajl  is  arched  with  its  convexity  forward :  toward  the  middle  it 


is  partly  cylindrical,  and  expanded  below.  It  presents  anterior  and  lateral 
surfar<w  without  definite  Imes  of  demarcation.  All  thexe  surfaces  arc 
covered  by  the  erureus  and  vasti  muw-ies.  Behind  the  lateral  surfaces 
are  a'[)araled  by  llie  linen  axpeni.  Tliis  is  a  prominent  ridee  extending 
along  the  middle  third  of  the  shaft,  bifurcating  above  and  beluw.  The 
external  lip  ia  prolonged  up  to  the  great  Irochaiiler :  its  upper  end  is 
dliongly  marked  for  the  gluteus  maximus.  c-onslituting  the  glutnil  ridi/e. 
The  inner  lip  winds  round  below  the  small  trochanter,  merging  into  the 
iQtcrior  intertrochanteric  line  and  forming  the  lower  part  of  the  spiral 
tine ;  rising  from  the  inner  lip,  a  third  line  panics  up  to  the  hmall  Iro- 
clianicr  and  gives  attachment  to  the  pcctincux. 

Inferiorly  two  litis  are  prolonged  to  the  condyles  as  the  iiitminf  anii 
•stenial  iMirraojiKfyhr  liim,  endoaing  the  flat  iKijililnil  ntrfnte  of  the 
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fenatr.     The  Jnaer  line  b  interrapted  where  the  femonl  vessels  lie 

rust  the  bone,  aod  tenninates  below  in  the  addactor  hiberde.  Above 
centre  of  the  Itnea  aspera  is  the  medullary  foramen,  diieclMl  upward ; 
a  second  may  exist  near  the  lower  end  of  the  bone. 

To  the  inner  lip  of  the  line*  aspera  U  attached  the  vastoa  InternoB.  U>  tb« 
outer  lip  the  vutas  eiterans,  and  diagonall;  between  the  two  the  addactoi' 
magDDS.  Between  the  adductor  magnua  and  vastus  externa*  are  the  glnteus 
maximum  and  short  head  of  the  bicepti ;  between  the  adductor  niaf:nus  aad 
vaatQS  intemus  are  the  iliocos,  pectineus,  addactor  brevis.  and  addartoi 
lonEQS.  At  the  lower  part  of  the  popliteal  space  above  each  condyle  ia  the 
origin  of  one  head  of  the  Kaatrocaemios,  aad  eitemallf  of  the  plautaris. 

The  m/erior  rxtranity  presents  two  rounded  eondyJm,  united  in  front, 
but  separated  behind  by  the  intrreowdylur  notch :  the  external  is  broader 
and  more  prominent  in  front,  the  internal  longer  and  more  prominent 
internally-  The  inner  aspect  of  this  condyle  and  the  head  of  the  femur 
face  neuly  the  same  direction. 

The  inferior  surfaces  of  the  two  condyles  are  on  the  same  level  in  the 
natural  position  of  the  femur.  Opposite  the  ftont  of  the  intercondylar 
notch  the  whole  articular  mirface  is  divided  by  a  fiunt  Ininsvenic  groove 
on  either  side  into  three  paHjt — a  convex  surface  on  either  condyle  for 
the  tibia  and  a  grooved  anterior  surface  for  the  patellar. 

The  pntellnr  mr/ace  is  trochlear  in  form,  maHced  by  a  vertical  hollow 
and  two  lips:  the  external  portion  is  wider,  more  ptuminent,  and  rises 
higher.  The  tibial  ttirfacrt  are  nearly  parallel,  but  the  internal  one 
turns  outward  to  meet  the  patellar  surface.  The  exposed  lateral  sur&:e 
of  each  condyle  presents  a  tuberosity  or  epiaindifh  for  li^mentous  at- 
tachment. The  external  is  the  smiuler:  above  it  is  the  impresHion  for 
the  outer  head  of  the  gastrocnemius ;  below  and  behind  it  is  an  oblique 
groove  ending  inferiorly  in  a  pit  from  which  rises  the  popliteus  muscle ; 
Its  tendon  sinks  fully  into  the  groove  only  when  the  knee-joint  is  flexed. 
The  inner  head  of  toe  gastrocnemius  rises  from  the  upper  part  of  the 
inner  condyle. 

The  itttn-cottdf/lar  fnMapt^Ma  two  impressions  for  crucial  ligaments: 
that  for  the  anterior  ligament  is  on  the  posterior  part  of  the  inner  sur- 
foce  of  the  external  condyle ;  that  for  the  posterior  ligament  is  on  the 
fore  part  of  the  external  surface  of  the  inner  condyle. 

The  cancellous  tissue  at  the  upper  end  of  the  femur  is  arranged  in  a  s.vstcm 
of  "pressure  lamelle  "  and  "  tension  lamBllee  ;  "  the  former  spring  from  the 
inner  side  of  the  neck  and  ascend  to  the  head  and  to  tbp  grvaX  Irorhanter  ; 
theae  are  crossed  at  right  augiee  by  the  tension  iamellip.  whioh  start  from  the 
outer  side  of  the  shaft  and  pass  upward  and  inward.  The  oonrave  side  of 
the  neck  is  further  streugtliened  by  a  vertical  plate  of  compact  tissue,  the 
eaiear  ftauiraU.  just  in  front  ol  the  small  trochanter. 

The  avviaicc  length  of  tho  adnlt  European  femur  is  1M  iitches  fur  the  male 
and  17  incliM  for  the  fviuale  ;  is  .375  of  the  stature,  and  its  prapurlion  to  the 
humems  is  100 :  Tl.  The  inrliiiHtion  of  the  femur  is  S"  with  the  sagittal  plane 
Ithe  two  bones  approach  earh  other  below)  and  5°  with  thefhnilal;  it  isabo 
twirted  in  a  direction  oppoaite  to  that  of  tho  baniern*.  C\n.)'jlc 
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always  prcsvot  ir 

tn  placo  of  or  id  addition  to  the  tidge  there  may  be  a. 
A  marked  development  oftbe  linea  sspera  gives  »pil<u 
dueCor  tulnercle  may  be  of  lar);e  size. 

The  femur  is  dertloped  from  one  primary  centre  and 
of  growth  in  lenjcth  depends  upon  the  lower  eplphyei«, 

Describe  tlie  patella. 

The  pBtolh,  or  knee-pan,  is  a  sesamoid  bone  dei 
of  the  <iuadricepn  extensor  cruris.  It  is  somewhal 
apex  below.  Its  sDterior  surface  is  convex  aad  sti 
vaiKular  foramina.  The  superior  border  is  broad  an 
downward  and  forward,  and  gives  attachment  to  tl 
portions  of  the  quadriceps  extensor. 

The  posterior  surface  of  the  bono  presents  two  vi 
verse  ndges :  one  vertical  ridge  is  tlose  lo  the  inner 
distinct  and  divides  the  surface  into  two  parts,  the 
the  larjrer  and  trai«vereelv  concave,  the  inner  smal 

Tlie  faint  transverse  riJgcs  divide  the  articular  s 
two-sixtha,  a  middle  three-sixths,  and  a  lower  one- 
tension  the  lower  one-sixth  is  in  contact  with  the  : 
the  middle  three-sixths,  and  in  extreme  flexion  the  u 
in  extreme  flexion  the  thin  marginal  facet  is  the  pa 
inner  condyle.  Below  the  articular  surface  is  a  ro 
the  lif^mentum  patelln  springs  from  the  apex. 

In  the  third  month  there  is  s  deposit  of  cartilaKe  in  t 
oniflcalioD  begins  from  one  centre  In  the  third  yea: 
puberty. 

TRTH  LEG. 

Describe  the  tibia. 

The  tibia  (flute),  or  ahin-bone,  is  the  inner  and 
bunes  of  the  leg,  and  transmits  the  weight  of  the  I 
articulutea  with  the  femur,  Bbula,  and  astragalus ; 
ex  I  rem  i  lies. 

The  nifirriiir  KrIrtinitH,  or  hmii,  is  thick  and  br 
forms  on  each  side  a  Inliertmly,  on  the  unpcr  asp( 
cave  articular  surface  for  the  condyles  of  tlie  femur. 
otity  is  larger  than  the  external,  and  marked  postt 
groove  for  the  serainicmbranosus.  The  eM-riiitl  t 
tinn  of  the  anterior  and  outer  surfaces  forms  a  pr 
the  inwrtion  of  (he  ilio-tibial  baiid  ;  below  this  are 
fibres  of  the  extensor  longus  digitorum  and  of  the 
lerior  and  under  part  is  a  flat  iirtlcular  i-nrfaee  fb 
down,  out,  and  back.     The  internal  loiidylar  surfi  GooqIc 
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lowed  than  the  external,  uid  longer ;  the  external  is  neuiy  drcnlar,  con- 
cave from  side  to  side,  and  more  or  less  convex  from  before  backward ; 
it  is  proloDRed  a  little  posteriori;  where  the  popliieos  glides.  The 
periphery  of  each  articular  anrface  is  flattened  for  the  eemilunar  fibro- 
cartHage. 

Between  the  condylar  parts  is  an  interval  depressed  in  front  and  behind 
for  attacbmcnt  of  crucial  liffaments,  and  elevated  in  the  middle,  forming 
the  igiine,  the  summit  of  wnich  presents  two  compressed  tubercles  with 
an  interveaioK  hollow.  The  depression  behind  the  spine  is  continued 
into  the  pnpiiteiil  notch,  which  separates  the  tuberosities  posteriorly. 
Anteriorly,  at  the  junction  of  the  head  and  ahaft,  is  the  tuherde  or  nntf- 
rior  fvberontij  for  attachment  of  the  ligamentum  patellte. 

Tlie  thaft  IS  three-sided,  diminishing  in  size  as  it  descends  for  about 
two-thirds  of  its  length,  and  then  increasing  a^^in.  The  internal  mrfaoe 
is  convex  and  nearly  eubcutaneous.  At  tne  inner  side  of  the  tubercle 
are  the  insertions  of  the  p^cilis,  semitendinosus,  and  double  insertion  of 
the  sartorius.  The  anterior  border  runs  sinuously  from  the  tubercle  to 
the  front  of  the  inner  malleolus :  its  upper  two-thirds  is  the  crexi  nf 
tlxf  tlhin,  its  lower  third  is  smooth.  The  external  tarfaer  is  hollowed  m 
its  upper  two-thirds,  where  it  lodges  the  tibialis  anticua ;  below  this  the 
surface  turns  forward  and  is  covered  by  the  eitensor  tendons.  The 
upper  third  of  the  posterior  surface  ia  crossed  obllquelj-  by  the  pnpiitmt 
or  olAiqne  line,  running  down  and  inward;  it  gives  ongin  to  the  soleus. 
Above  it  is  a  triangular  area  occupied  by  the  poplile>»;  below  it,  in 
the  middle  third  of  the  shaft,  is  a  longitudinal  ridge  marking  oflf  two 
portions,  an  inner  for  the  flexor  long,  dig.,  and  an  outer  for  the  tibialis 
posticus.  Below  the  obliijue  line  a  larce  medullary  canal  rune  down- 
ward. The  posterior  surface  ia  aeparated  from  the  internal  bv  the  iittrr- 
nal  bonier,  which  is  most  distinct  m  the  middle  third,  from  the  external 
surface  by  the  exJemed  hordrr  or  inleronseotu  ridqe. 

The  in/frior  ej^lremily  is  broad  from  side  to  side,  and  projects  down- 
ward internally  to  form  the  inner  nuilloitia.  This  malleolus  is  marked 
posteriorly  by  a  groove  for  the  tibialis  poaticua  tendon,  and  more  exter- 
nally by  a  depression  for  the  flex.  long.  poll.  The  external  surface  of 
the  extremity  is  hollowed  for  the  fibula,  and  rough  for  ligaments  except 
along  the  lower  border.  Below  ia  an  articular  surface,  i] uai I ri lateral, 
concave,  narrower  behind  than  in  front.  It  shows  a  slight  median  ele- 
vation separating  two  lateral  depressions.  Internally  the  cartilaginous 
surface  is  contiimcd  upon  the  inner  malleolus. 

The  ratio  nf  tbe  lenvUi  of  tiie  femur  to  that  of  the  tibia  U  100;  61  in  the 
Eurnpran,  orl00:8ain  the  Bushman.  Tbe  tibia  li  twiatrd  with  an  angle  of 
torsion  of  5°  to  30°.  The  ahaft  may  bo  much  coinpr«««i  lalenUly.  so  that 
the  nkin  and  posurior  lanKltiiilinal  ridge  ara  very  prominent ;  such  bone  u 
)il<irymmi>. 

A  ttrel  at  the  anterior  margin  of  the  Inrerlor  extremity  for  articulation 
with  the  neck  of  the  astragalus  la  rare  In  Enropoins,  bat  oomman  in  lower 
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Describe  the  fibnls. 

The  fibula  (clasp),  or  peroneal  bone,  nearly  eaaals  the  tibia  in  length ; 
its  purpoHe  in  the  leg  is  niainl:r  for  elasticity.  Its  shaft  is  coiitck  back- 
vrara,  and  its  lower  extremity  is  placed  a  little  id  advance  of  the  upper. 

The  •upper  txtremity,  or  htad,  ia  prolonged  upward  at  its  hack  part 
into  the  styloid  procam ;  inside  this  is  a  &et  looking  upward,  inward, 
and  forward  for  articulation  with  the  tibia ;  more  externally  is  a  slight 
excavation  for  the  biceps;  the  pcroneus  longus  is  attached  in  front  and 
aoleuB  behind.     A  soniewbat  constricted  part  oelow  the  head  is  the  neck. 

the  lower  exfremi'h/,  ox  external  maUeolvs,  ispjTBinidal  and  longer  than 
the  internal  malleolus ;  internally  it  shows  a  tnangular,  smooth,  articular 
mrface  for  the  astragalus,  and  behind  this  a  depression  for  the  posterior 
bftnd  of  the  ezlema]  lateral  ligament 

Posteriorlv  is  a  shallow  groove  for  the  peroneus  longus  and  brevis 
tendons.     Kxtcmally  this  extremity  is  convex  and  subcutaneous. 

The  shaft  presents  four  surfaces — anterior,  posterior,  internal,  and 
external ;  ana  four  borders — antero-extemal,  antero- internal,  postero- 
external, and  postero-intemal  (Gray). 

The  nntew-extemal  border  begins  in  front  of  the  head  and  bifurcates 
below  to  embrace  the  triangular  subcutaneous  eurface  of  the  external 
malleolus:   this  border  is  between  the  peroneal  and  extensor  muscles. 

The  anlero-inlemal  border,  or  mteromeoia  ridge,  is  close  to  the  pre- 
ceding and  parallel  with  it  in  the  upper  third.  It  terminates  below  at 
the  Bpcx  of  a  roagh  surface  just  above  the  articular  facet  The  attached 
interoBscouB  membrane  separates  the  extensors  in  front  from  the  tibialis 
posticus  behind. 

The  potterihfxlemal  border  commences  at  the  base  of  the  styloid  pro- 
cess and  tenuinaCcs  below  tn  the  posterior  border  of  the  external  mal- 
leolus. It  is  directed  out  above,  then  hack,  then  slightly  inward  below. 
It  separates  the  peronei  from  the  flexor  rouselea.  liie  poilero-iiifernal 
biirdrr,  or  o/Jiqiir  line,  commences  inside  the  head,  and  ends  by  joining 
the  interosseous  ridge  in  the  lower  fourth  of  the  bone. 

The  anterior  itur/aee  is  very  narrow  above,  broader  and  grooved 
bobw;  to  it  is  attached  the  extensor  prop,  poll.,  the  extensor  long, 
dir^  and  peroneus  tertius. 

The  erteraal  turfiux  is  directed  outward  above  and  backward  below, 
and  is  occupied  by  the  peroneus  brevis  and  longus  muscles. 

The  ittlernal  iwface  between  the  antero-intcmal  and  postero-intenial 
borders  is  grooved  for  the  tibialis  posticus. 

Tlie  piatrrioT  mrface  looks  backward  above  and  directly  inward  be- 
low. Its  upper  thira  attaches  the  soleus  muscle;  its  lower  part  is  roush 
for  interoeaeoos  ligaments ;  to  the  rest  of  the  surface  is  attached  the 
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I  thid  HUrfHCC  and  tn 

The  fibula  is  developed  from  three  centre*;  the  centre  for  the  lower  epiph- 
ysia  appears  Brat  and  unites  first,  contrary  to  the  geneni  rale;  Bometimea 
the  medullary  canal  runs  toward  the  knee.  The  fibula  in  the  embryo  is  neulr 
as  large  as  the  tibia.  In  not  twisted,  and  articulatM  with  the  remar.  The 
tibial  malleolus  at  first  is  larger  than  the  fibalar;  the  prominenoe  of  the  Iatt«r 
is  acquired  after  birth. 

THES  FOOT. 
Name  tiie  bones  constitating  tlie  tanms. 

The  tarsus  is  composed  of  seven  bones— the  calconemn  or  ob  calcis,  and 
the  astragalus,  forming  the  hind-foot,  the  navicular  or  scaphoid,  three 
cuneiform,  and  cuboid,  forming  the  fore-foot. 
Describe  the  os  calcis. 

The  OS  calcis  (heel)  is  the  lar^t  bone  of  the  foot :  it  articuiatf  with 
the  astragalus  above  and  cuboid  in  front ;  its  principal  axis  runs  dotm- 
word  and  forward.  The  bone  presents  six  Buitaces.  The  pottcriur  rx- 
tremity,  or  tnlieronily,  presents  inferiorly  two  tubercles :  the  inner  is  the 
larger.  Its  posterior  surface  presents  three  districis — a  sniooth  one  for 
a  hursa,  a  ligamentous  one  for  the  tendo  Aehillis.  and  a  lower  convex 
part  for  the  pad  of  the  heel.  The  part  in  Iront  of  the  tuberosity  forma 
a  sliehtly  constricted  nreA. 

The  inlrrnal  nir/ace  is  deeply  concave,  and  surmounted  abore  by  the 
malrnlficiiliim  tali  (support  oi  the  HStn^ialus) :  this  projects  inward  on  a 
level  with  the  upper  surfwc,  and  is  grooved  beneath  for  the  flenor  long, 
ptill.  The  fuiieriiir  turfncr  has  two  articular  facets,  separated  by  a  eroove 
which  nins  torward  an'l  outward  for  the  interosseous  ligament.  The  an- 
terior facet,  otien  subdivided  into  two,  is  on  the  ausleniaculum.  and  is 
concave  lon^tudinally ;  the  other  one  is  convex.  At  the  fore  part  of 
the  groove  is  a  roughness  for  the  extensor  brevis  digit.  Behind  the 
articular  surfaces  is  a  region  convex  from  side  to  side  and  eonrave  from 
before  backward ;  above  it  is  placed  adipose  tissue  in  front  of  the  tendo 
Achillis. 

The  anterl'ir  ntrfiief  is  concavo-convex  for  articulation  with  the  cuboid. 
The  inferior  maface,  in  front  of  the  tuberoaitv,  projects  in  an  anterior 
tubercle  with  a  transverse  groove  in  iront,  and  gives  attachment  to  an 
inferior  calcaneo-cuboid  ligament. 

The  fxlerniil  tarjiicf.  is  usually  flat,  and  presents  near  the  centre  a 
tubercle  for  the  middle  fasciculus  of  the  external  lateral  licament,  and 
anteriorly  often  a  pronfnl  gpiiir,  separating  two  grooves — tlie  uiiper  for 
the  peroneus  brevia  tendon,  the  lower  for  that  of  the  pcroneus  tongas. 

Describe  the  astragalns. 

The  astragalus  (a  die),  or  talus,  receives  the  weight  of  the  body  from 
the  leg.     It  arliciifiiirx  with  four  bones— the  tibia  above  and  intcp^aDy, 
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the  fibula  ezUrnalliy',  oe  caitaa  below,  anil  scaphoid  in  front  Its  loDg 
axis  is  forward  and  inward.  The  mam  mrt  \s  the  liods,  tfac  convex  an- 
letiot  portion  the  head,  just  behind  which  ia  the  n^k.  The  tuperior 
articular  tur/ace  occupies  the  whole  of  the  upper  surface  of  the  bod^ 
and  sends  a  prolongation  down  on  either  side.  The  trochlear  part  is 
convex  and  slightly  concave  from  side  to  side,  wider  in  tront  than 
behind ;  its  outer  margin  is  longer  than  the  inner,  and  curved,  while 
the  inner  is  straight  The  inner  lateral  part  is  sickle-shaped  for  the 
inteniul  malleolus ;  the  outer  lateral  part  is  concave  and  triangular  and 
Mtieulait'H  with  the  external  malleolus.  Inja-iorltf  there  are  two  articular 
tiiirfac-e.s  fur  the  ealcaneum :  the  posterior  one  is  concave,  separated  b; 
the  interosseous  groove  from  the  ant«rior  one,  which  is  convex.  The 
head  articulates  anteriorh  with  the  scaphoid :  at  the  lower  and  inner 
part,  between  this  and  the  anterior  articulation  for  the  os  calcis,  is  a 
facet  resting  upon  the  inferior  calcaneo-scaj)hoid  ligament,  the  three 
forming  one  continuous  surface.  The  pottfrmr  iurface  is  small  and  nar- 
row, and  marked  by  a  grcM)ve  for  the  flexor  long.  poll.  Bounding  the 
groove  are  two  tubfrdet,  the  external  more  prominent  and  giving  attach- 
ment to  the  [MiHierior  bond  of  the  ext  lat  ligament 

Deacribe  th«  scaphoid  boiw. 

The  Rcaphoid.  or  navicular  bone,  is  placed  between  the  astragalus  and 
cuneiform  bones.  It  is  Ions  t.ransvciscly,  and  presents  posteriorly  an 
articular  cavity  for  the  hcud  of  the  astregaluB,  and  anteriorly  a  convex 
surface  divided  into  three  facelx.  Tlie  superior  surface  is  convex  and 
rough  for  ligaments  \  the  lower  is  narrower  and  irregular.  At  the  outer 
end  may  be  a  facet  for  articulation  with  the  cuboid.  The  inner  end 
forms  a  prominent  tabarotiity,  directed  downward  for  insertion  of  the 
tibialis  posticus  tendon.  It  articulatex  with  the  astragalus,  three  cunei- 
form, and  sometimes  the  cuboid. 

Describe  the  Gim«i£>nn  bones. 

The  cuneiform  (wedge-shaped)  bones  are  called  first,  second,  and  third 
from  within  out,  or  the  internal,  middle,  and  external :  they  are  placed 
between  the  scaphoid  and  inner  three  metatarsals;  the  internal  is  the 

largest,  the  middle  the  smallest 

The  iiitemitl  cuneiform  has  its  itharp  border  directed  up,  and  its  thick 
roundcii  base  projects  downward.     The  anterior  articular  surface  for  thi 


larger  than  the  posterior,  is  kidney-shaped,  and  is  tt 
The  internal  surface  is  free  and  uneven,  and  marked  by  an  oblique 
groove  ending  in  an  oval  facet  fur  the  tendon  of  the  tibialis  anticus. 
On  the  outer  RUrfai-e,  alonir  (he  siii>erior  and  posterior  borders,  is  an 
L-shaped  facet  fi)r  the  middle  cuneiform,  and  anteriori^  a  facet  for  the 
§econd  metatarsal.  ArticulatnvMii  four  bones — scaphoid,  middle  cunei- 
form, first  and  second  metatarsal. 
The  middle  cunriform  has  its  base  dii«cted  upward  and  nham  edge 
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downward :  the  aaterior  end  is  narrower  than  the  posterior,  and  articu- 
lates with  the  second  metatarsaL  On  the  inner  side  is  an  L-shaped  facet 
for  the  internal  cuneiform,  and  on  the  outer  wde  posteriorly  a  &cet  for 
the  external  cuneiform.  Articulat(»  with  tour  bones — scaphoid,  intAmal 
and  external  cuneiform,  and  second  metatarsal. 

The  extrrnal  cuneiform  has  its  base  upward.  Its  anterior  end  ia  trian- 
mhx  for  the  third  metatarsal,  and  continuous  with  it  are  small  lateral 
facets  for  the  second  and  fourth  metatarsal.  On  the  poeterior  part  of 
the  inner  surface  ia  a  facet  for  the  middle  cuneiform,  and  on  the  outer 
surface  a  lar^erone  for  the  cuboid.  ArticukUa  with  six  bones — scaphoid, 
middle  cuneilbrm,  cuboid,  second,  third,  and  fourth  metatusaL 

Describe  the  cuboid  bone. 

The  cuboid  is  on  the  outer  side  of  the  foot  between  the  calcaneom  and 
fourth  and  fifth  metatarsals.  It  is  pjniamidal  rather  than  cuboid  by  the 
sloping  of  four  surfaces  to  the  short  external  border.  If  the  base  of  the 
bone  were  external,  the  lateral  thrust  of  the  cuneiforms  would  throw  it 
out  of  the  arch. 

Posteriorly  it  articulates  with  the  oa  calcia  hv  a  concavo-oonvei  sur- 
face, and  ita  lower  internal  comer  nrojecta  back  beneath  that  bone. 

The  anterior  surface,  smaller  than  the  posterior,  shows  an  internal 
quadrilateral  and  an  external  trianRular  facet  for  the  fourth  and  fifth 
metatarsals.  In  the  middle  of  its  internal  surface  is  a  facet  for  the  ex- 
ternal cuneiform,  and  behind  this  often  a  smaller  one  for  the  scaphoid. 
The  superior  surface  is  rough  for  lipamenls.  On  the  inferior  Buiface  is 
a  thick  ridge  or  tiilMrositi/,  at  the  outer  end  of  which  is  a  smooth  facet 
where  the  peroneus  longus  tendon  toms  into  the  Bole :  in  front  of  the 
tuberosity  is  a  groove  for  the  tendon,  and  behind  it  a  depression  for  the 
calcaneo-cuboia  ligament*  ArdculaIeK  with  four  bones— os  calcisj  exter- 
nal cuneiform,  fourth  and  fifth  metatarsal,  and  sometimes  with  the 
scaphoid, 

A  reduction  in  the  number  of  taraal  bone*  may  occnr  from  ■  congenital 

BynostofiiB  of  tbe  oa  calcis  and  scaphoid,  os  calcia  and  astraftalus.  or  aatistnlui 
and  scaphoid.  An  increase  may  arise  from  the  soparalioa  of  Iho  uitctnal 
tut>crcle  at  the  back  of  the  aatraiialns  (os  triKoniimt.a  seuistion  of  the  taber- 
osity  of  the  scaphoid,  or  a  division  of  tbe  internal  cuneiform  into  two  plecM: 
>  Bupcrnnmeiary  osaicle  may  occur  at  the  front  of  the  os  calcia  or  at  the  front 
of  the  internal  cuneifotin. 

DeBCribfl  the  metatarsos. 

The  five  metatarsals  re.wmble  the  metacarpals ;  are  alightlyconvex  on 
the  dorsum,  are  three-wded,  and  have  rounded  heada.     The  first  is 

short,  thick,  and  massive :  on  the  b<uf  is  a  larRC  kidnev-shaped  facet  for 
the  internal  cuneiform,  sometimes  a  lateral  fai'ct  on  the  outer  side  for 
the  second  metatarsal.  The  lower  part  of  the  base  formx  the  lubtrotily, 
projecting  down  and  out  and  presenting  an  impres.sL<in  for  (he  peroneus 
loiunifl.     On  the  inner  side  ih  ii  simtll  mark  for  the  tibialis  anticuii.   .The 
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superior  surface  of  the  shaft  kuks  iuword :  the  inferior  ie  concave,  the 
external  triangular  and  fiaL  The  head  is  large,  and  shows  inferiorly  a 
median  ridge  separating  two  grooves  in  which  the  sesamoid  bones  glide. 
The  remaining  four  bones  are  distinguished  from  the  metacarpus  by 
being  more  Blender  and  compressed,  corresponding  to  a  form  of  foot 
narrower  than  that  of  the  hand.  Their  hiadi  are  elon^aled  irom  above 
down,  and  end  below  in  two  small  projections.  On  each  side  are  a  tubercle 
and  depression  for  the  lateral  ligamenL  Their  hasa  furnish  distinctions. 
The  eeconU  has  a  triangular  base  articulating  with  the  middle  cuneiform : 
on  ita  inner  side  is  a  small  fooet  for  the  internal  cuneiform,  and  some- 
times a  small  one  for  the  first  metatarsal.  On  the  outer  side  is  an  upper 
and  lower  facet,  each  subdivided  into  two.  making  four:  the  two  poste- 
rior articulate  with  the  external  cuneiform,  the  two  anterior  witn  the 
third  metatarsal.  The  third  has  a  triangular  base  for  the  external  cunei- 
form :  on  the  inner  side  are  two  facets  for  the  second,  and  on  the  outer 
side  a  ainele  one  for  the  fourth.  The  fourth  has  an  oval  or  quadrangular 
base  for  the  cuboid :  ou  the  inner  side  is  usually  a  double  facet  for  the 
third  metatarsal  and  external  cuneiform,  and  on  the  outer  side  a  single 
one  for  the  fifth.  The  fifth  articulates  internally  with  the  fourth,  and 
behind  by  an  obliquely  cut  surface  with  the  cuboid :  it  projects  exter- 
nally into  a  large  tuherotity  into  which  the  peroneua  hrevis  is  inserted. 
An  independent  ossicle  may  take  the  place  of  this  tuberosity. 

Two  saamoid  boncs  lie  side  by  side  in  the  plantar  wall  of  the  first 
m  etatatso- phalangeal  Join  L    There  maybe  small  ones  for  the  other  toes. 

Describe  the  phalanges. 

The  phalanges  of  the  toes  correspond  closely  to  those  of  the  fingers. 
Those  of  the  four  outer  toes  are  smaller  than  those  of  the  hand,  but 
those  of  the  great  toe  are  larger  than  those  of  the  thumb.  The  shafts 
of  the  first  row  are  oompressed  laterally ;  those  of  the  second  row,  espe- 
cially in  the  fourth  and  fifth  toes,  are  hardly  longer  than  their  breadth. 
The  last  two  phalanges  of  the  little  toe  may  be  ankylosed  (36  per  cent.) 
as  frequently  in  the  infant  as  in  the  adult. 

Ancient  art  reprMenta  the  second  toe  ai 
may  h»ve  tieeo  copied  from  some  lower  n 
(he  great  ttte  li  longer  in  nearly  til  eases. 

Describe  the  bones  of  the  foot  as  a  whole. 
The  foot  is  narrowest  at  the  heet,  and  broadens  as  far  as  the  mcta- 

tan<al  bones.  The  astragalus  overhanging  the  sustentaculum  tali  inclines 
inward  ho  much  that  its  external  border  is  over  the  middle  line  of  the  os 
calcia.  The  foot  is  arched  longitudinally  from  the  heel  to  the  heads  of 
the  metatarsals— a  double  arch  in  front  and  a  common  support  behind. 
The  internal  diviuon  of  the  arch  is  most  raised,  and  consists  of  the  pos- 
terior two-thirds  of  the  calcancmii,  the  scaphoid,  cuneiform,  and,  three 
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inner  metatarsals  \  the  outer  arch  consists  of  the  whole  Irnsth  of  the  cal- 
caneum,  the  cnboii],  the  fourth  and  fifth  metatarsals.  There  is  also  a 
tmnsverse  aivh  formed  b;  the  caboid  and  three  cuaeifonn,  and  in  front 
by  the  metatarsals. 

In  tbe  iDbnt  the  head  of  tbe  aBtranlns  ie  dlrect«i)  more  iDWud  than  in 
the  adult,  aod  the  foot  is  inverted.  The  flnt  metacarpal  li  also  short  aad 
inclined  inwsrd,  the  young  foot  resembling  that  of  an  ape. 

The  tarsal  bones  are  all  aiiijitd  iu  cartiiage  from  a  Biogle  nacloDB,  ciccpt- 
ing  the  os  calcis,  «hich  has  an  epiphysis  on  the  posterior  eitroinitj.  The 
metatareala  and  phalanges  agree  with  tbe  oorreeponding  bones  of  the  hand, 
each  from  a  principal  centre,  and  one  secondary  cue :  the  foar  oater  ntetA- 
taisaU  have  the  epiphysis  at  the  distal  extremity:  in  the  metatarsal  of  tbe 
great  toe  and  in  the  plulangcs  the  epiphyses  are  at  the  proximal  ends. 


The  poriphersl  parts  of  both  limbs  in  man  and  animals  show  a  quinqoefld 
divilioii,  but  certain  vestiges  of  suppressed  digits  give  reasons  for  believinK 
that  this  division  was  preceded  by  one  of  seven  (heptadactyle).  The  nerves 
entering  into  the  limb  ptmnses  are  in  each  ease  Mveu  (crural  pleios  being 
cumpoatd  of  the  Inmbar  and  sacral). 

The  thoracic  and  pelvic  limbs  are  constnicted  on  the  same  general  type, 
modified  according  to  use — e.  g.  in  the  upper  limb  of  man  the  free  motion  of 
the  shoulder-joint,  tbe  everaion  of  the  bumeros,  tbe  forward  flexion  of  the 
ulliow,  the  pronation  and  supination  of  the  band,  the  opposability  of  the 
thumb,  all  show  this  to  be  an  organ  of  prehension  and  touch  and  anbserrient 
to  tho  bead ;  in  the  lower  limb  (he  fixed  condition  of  the  pelHe  fprdie,  the 
grrator  strength  of  bones,  the  close-filtio);  hip-joint,  the  backward  flexion  of 
tho  knee,  and  non -opposability  of  the  great  toe,  all  have  relation  to  stability, 
locomotion,  and  support  of  weight. 

Figs,  t  and  5  show  the  Junctions  of  the  limb-stalka  to  the  trunk:  the  bonee 
of  the  tnink  are  black,  those  of  the  girdles  shaded.  The  ikoaider  girdlf  is 
imperfect  in  front,  and  completed  by  the  sternnm ;  it  is  wholly  Incomplete 
behind.    The  pdvie  ^rHe  Is  perfect  in  front,  and  is  completed  behind  by  the 


nemm,  giving  solidity  in  marked  contrast  to  the  mobility  of  the  npprr  glrdla. 
The  dorsal  portions  of  the  girdles  are  the  <Lrftpnlaand  Hium:  th(-  ventral  por- 
tion la  In  each  case  double,  including  tbo  clav-iclu  and  romruld  above,, the 
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THE   FOOT. 

pubii  anil  isehiam  betow.  The  coracoid  aod  iMhium  oom 
may  corrcepoDd  to  the  reptilian  precoraooid,  nhich  rcpnM 
BnlwcapalBr  foBia  represents  the  gluteal  Bur&ce  of  the  il. 
baa  been  rotated  out  and  the  ilium  toward,  in  aecoTdMici 
of  the  free  ft,TU  of  the  limbg. 

Id  the  earliest  stage  the  limbs  bad  oat  and  have  a  dorsal 
in  the  next  stage,  when  the;  come  to  be  folded  against  tt 
will  look  toward  the  head  (pre^ilal]  and  one  toward  the  ta: 


Fig.  6. 


io  Qlidle  (Hanle). 

the  KTMl  taberoeit;  of  the  barnems,  Its  radial  condyle,  the 
the  small  trochanter  of  the  remur.  its  internal  condyle,  I 
toe,  are  preaiial.  In  higher  animals  and  man  further  ch 
iag  to  fanction.  The  humerus  in  nan  Is  rotated  oat  > 
radial  condyle  becomes  external ;  the  femor  is  rotated  in  i 
the  tibial  condyle  to  the  inner  side. 

The  pisiform  of  the  carpns  has  been  considered  a  senini 
dnn  of  the  flexor  oiTp.  nln.:  it  ma;  he  the  repreeentat 
di|[it.  The  tuberosity  of  the  Kaphoid  of  the  carpus  and  < 
the  tareus  correspond,  and  may  each  represent  a  suppresse 
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^i^] ^'-"^^ 

^^oi-l  ^««^- 

ToboroBity  of  Hspbold  I  N»Tioill»r. 

0>  cattraU  j 

Tnpeiiam laUnul  cuDeironn. 

Trapezoid Middle  cuDeifonn. 

Uncifomi Cuboii 

Compantmt  «/  StabUUg  in  Emd  and  Fbm. 

eubllltr.  lRt«TmedUte       MobllUr. 

icsrpDil 2 
mctacarpOB 3 
pbalanges fi 

{taisuB 6 
metatafsua      3 
phaluigea 2 

Homoiogatti  I^rtt  ef  fkaptila  tmd  tUum. 
SctpoU.  Ilium, 

Suprvpinoiu  fossa Bacnl  sarfMe. 

Infmapinous  fossa Iliac  fosw. 

Subscapular  fossa Gluteal  surface. 

Spine  and  acromioo Ilio-pectineal  IId«. 

Superior  border Posterior  border. 

Aiillaiy  or  glenoid  bordiT  .    .   .  Anterior  or  cotyloid  bolder. 
Base  (vertebral  border)    ....  Iliac  crest. 

anglo Fosti'rlOT  superior  spine. 

igle Anterior  Bnperior  splue. 


^upcriDT  an  I 
toKrm.ng 


For  maintaining  this  position  the  muscles  paaaing  over  the  ankle-joint 
mDlt  coastauUy  act :  at  the  knee-  and  hip-joints  the  liKaments  are  more  con- 

cerocd.  A  vertical  plane  throuRh  the  vertex  of  the  skntl  passes  through  the 
Dccipito-atlantoid,  I uni bo-sacral,  sacra-iliac,  hip-,  knee-,  and  ankle-joint«-  In 
the  infhot  Ibe  size  of  the  head  amouTita  to  nearly  one-flflh  of  the  body,  and 
the  middle  disUnce  between  the  vertex  and  sole  of  the  foot  in  above  the  um- 
bilicus; in  the  adult  a  similar  point  is  near  the  symphysis  pubis.  The  skall 
is  nearly  baUuceil,  and  the  plane  of  the  foismen  mafcnum  is  nearly  horiion- 
tal.  The  face  and  orbits  look  forward,  the  nostrils  down.  The  spinal  coliiUD 
is  pyramidal  and  fitted  to  sustain  weight.  The  thorai  is  comnrtesed  anlero- 
posteriorly,  carrying  the  centre  of  gravity  backward  new  tne  spine.  The 
iHac  portion  of  the  pelvla  (uppiirts  the  abdominal  viscera.  The  femnr  is 
longer  than  the  tibia,  to  give  snfflrieut  eilent  of  stride  and  powers  of  bal- 
ancTng.    The  upper  limb  is  adjusted  for  mobility,  and  not  for  support.    Thp 
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Wbat  agenta  keep  Joint  surfitces  together? 

1,  AUnospherio  pressure — e.  g.  hip-joint;  2.  sjnoyial  fiuid;  3.  lig«- 
tuents  to  a  small  ezteet ;  4.  moBcles,  important.  A  short  muscle  may 
act  on  more  than  one  joint ;  gluteus  maxuuus  extends  the  hip  and  also 
the  knee  through  the  rectus  lemoris. 

What  Umite  motion  in  joints? 

1.  Ksteot  of  artjcolar  surraces ;  2.  bony  contact ;  3.  approximation  of 
Boft  parts ;  4.  manner  of  articulatjon  ;  5.  attalomical  separaUoD  of  joint 
into  two,  as  the  joinU  of  a  vertebra. 

EBNLB'S   CLASSIPIOATION  OF  JOINTS. 
I.  Syoartbrodla;  II.  Diattbroilia. 

I.  SynartbriMlia— a  QriDjoiat;  characMristics  are  ll)Jiinction  along  entire 
extent  of  adjacent  anrfacea  by  a  third  tiasne;  (2)  motioD  i«  due  totbe  Kliding 
of  thia  tiaane:  (3)  bones  do  not  tonch. 

(a)  Sgxufumdriuvi.  where  iuterveninj;  tiasne  is  remaina  of  embT^anal  tissue, 
not  hyaline,  but  fibrous  or  elastic — «.  g.  (1)  petroaa  bone  and  jngnlar  process ; 
(2)  sacTO-iliocand  iutervertebi&l  Brticulations ;  13)  tlia  band  may  oasity,  (jmu- 
totit—e.  g.  sphenoid  and  occipital  or  iDterfrontal  Butnre;  (4)  small  Hiac«  hol- 
lowed out,  ao  iDtervening  cartilage  is  incomplete ;  hemiarlhnnii,  or  nlse  syn- 
chondrosis. 

(t)  Syndtimiui*,  a  latare.  Flbrona  or  meinbtaDom  tissue  int«rveD«s  aad 
motion  is  practically  niJ ;  not  an  interlocking,  aa  oonnectWe  tiseae  is  inter- 
posed, but  the  union  is  strengthened  by  serrationa. 

II.  Diarthrodia,  movable.  In  development  two  aegments  of  bone  will  en- 
croach upon  a,  middle  portion,  so  that  the  opposite  articalar  surfaces  come  in 
contact.  The  eDveloping  perichondrium  becomes  perioateuu,  and  nltlniat«ly 
capaular  lixament.  At  the  periphery  of  a  concave  snrfiice  may  l>e  devebpoil 
a  fibro-CBitilaginouB  ring  or  glenoid  ligament. 

The  capsule  extends  only  to  the  hyaline  cartilage,  tough  externally  and 
differentiated  internally  into  synovial  membrane. 

There  may  be  only  a  partial  deliquescence  of  blastema,  and  two  articnlsr 
cavities  are  formed  with  interarticular  Qbro-cartilage.  Next  the  bonce  may 
be  in  actual  contact  by  a  liquefaction  in  part  of  the  intervening  snb^Ianct. 
farming  hemlarthrodia :  the  pubic  symphysis  is  asnally  synartlirodial.  but  in 
pregnancy  there  may  be  a  slight  liquefaction,  forming  an  bemiarthrodinl 
joint.  A  continued  liquefaction  produces  a  dlarthrudial  joint,  characterlied 
by  (1)  direct  touch  of  opposed  BurfaceH;  (H)  bonea  covered  by  articular  carti- 
lage i  |3)  joint  enclosed  in  a  capsule.  There  is  no  proper  synovial  hw:  a 
cbauge  occurs  on  the  inner  aurface  of  the  cartilage  and  capsnle  te  small  flat 
cells;  the  synovial  fluid  Sits  up  irregularities  and  makes  better  ooa|)tation. 
Liquefaction  may  occur  in  such  a  way  as  te  produce  a  vertical  layer,  as  tba 
cmcial  ligamenta. 

To  classify  special  joints  various  principled  of  snbdlvislou  may  be  em- 
ployed: (IJ  coaptation  of  the  bonea  farming  Joinia;  (2)  extent  of  surfaeca; 
|3)  shape  of  lurfacea.  Tiiere  are  no  special  names  given  to  the  drat  variety  : 
Joints  with  nan-coaplatf<d  surlkces  are  very  nunieraus;  the  apaoM  ar«  flllrtl 
with  interarticular  lairtilaKea  or  synovial  fubls.  Tbo  csrttlaito  may  remain 
Hied  or  it  may  move  on  tlie  Jaint-sorket.  and  the  head  of  a  bone  mofe  on 
the  cartilage— a  »rt  of  double  joiut,  as  at  the  temporo-uulllary  and  kutto- 
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Jolnta.  Almost  always  the  curve  of  the  Joiut-bewl  Is  of  smaller  radius  than 
tlwt  of  tbe  Joint-socket. 

JointH  named  from  the  extent  of  artlcalar  SQTfacte  ore  ampkiarikrodiat 
[artbrodia  or  gliding  of  Gray);  characteristics  are  (1)  surfaces  plane  or 
neu-lTBo;  12)  extent  of  snrbce  the  same;  (3)  Snn,  dense  capsule;  (4 J  motion 
slight:  typical  examples  are  petn>K>ccipital  and  ilio-sacrat.  Joints  may  some- 
timeB  change  from  one  variety  to  another  by  absorption  or  change  in  tbe  in- 
tvrorticolar  tisaue. 

Joints  named  according  to  shape  of  articular  anrfaces  are — 11)  with  iphtriaU 
wmrfaea,  ball-aad-BOcket,  arthrodial  (enarthroBia,  Qray) ;  (2)  with  tUiplieal  tur- 
fact!,  amdytartkriau,  oa  radio-carpal ;  (3)  with  laddlt-ahaptd  mrfiKis,  carpal 
joint  of  Chumb;  (4)  with  eylindricai  >urface»;  (a)  hinge-joint,  gingival,  pro- 
duced by  a  cylindrical  surface  at  right  angles  to  the  shaft ;  the  cylinder  may 
be  grooved  or  ridged  aotero-pOBterioriy ;  (b)  tcretB-litt  juint.  as  at  elbow,  where 
central  ridge  is  not  autero-poeterior,  but  if  continued  would  form  tbe  thread 
of  a  screw;  (c|  ratalim-jiiiiit,  troekoidet  (lateral  ginglymus  of  Gray),  cylinder 
parallel  to  shaft.  (5)  ifunf  orifiiij^inno-artliredial,  metacarpo-pbalangeal:  lat- 
eral ligaments  control  movement  in  certain  directions. 

Tbe  motions  possible  in  joints  are  (1)  radial,  as  fleiiou  and  eitcnaion ;  (2) 
rotatory  :  |3|  circumduction  ;  (4)  gliding. 

Fleiitn  leseos  tbe  angles  of  bones,  eileatiOB  iucreases  that  angle.  All  tiga- 
mcDts  besides  the  capsular  and  those  within  the  capsule  are  cslled  aeeetiory: 
atrengthening  bands  of  the  capsule,  and  aepaiatod  from  it  by  a  layer  of  con- 
nective tissue,  are  regarded  as  accessory  ligameDts. 

ABTICfXTLATIONS  OP  THE  TEXJNK  AND  HEAD. 
What  are  tlie  articulations  of  the  trnnk  and  head? 


1.  Of  the  vertebral  eolumn. 

2.  Of  the  false  vertebne. 

3.  Of   rotation    vertebne    vnth 
e»ch  other  and  with  occiput : 

(a)  atlas  with  axis: 
(fc)  occiput  with  atW; 
(c)  occiput  with  axis. 


_.  Of  ribs  with  vertebwe. 

5.  Of  costal  cartilages  with  stei^ 
lum  and  with  each  other. 

6.  Of  sternum. 

7.  Of  hyoid  bone. 

8.  Of  akuU. 

9.  Of  lower  jaw. 


Articulations  of  the  vertebral  column  comprise  five  eels:  (1)  those 
between  the  boilift  of  the  vertebrae;  (2)  between  the  laminm;  (3)  be- 
tween tbe  articular ;  (4)  the  tpinma;  (5)  and  the  transverse  processes. 

Describe  the  ligaments  of  the  bodies. 

Anterior  common,  posterior  common,  and  intervertebral  substance. 
The  aiittT!')r  common  extends  along  tbe  front  of  the  bodies,  fillin(;  up 
the  concavities  of  the  vertebrse  from  the  axis  to  the  sacrum :  it  is 
briAuler  below  than  above,  and  thicker  opposite  the  front  of  the  body, 
where  it  is  loosely  connected,  ihan  ofiposite  the  inlen'ertebral  disk, 
where  it  is  closely  connected.  It  consists  of  fteveral  layers  of  fibres, 
the  sun*'rficial  set  extcndinR  from  a  given  vertebra  to  the  fourth  or  fifth 
betow  It,  and  a  third  deep  set  fmm  one  to  another.  The  ligament  splits 
for  liie  passage  of  vessels  to  the  vertebral  body,  C.vH^'^Il' 
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The  potterior  common  ligament  u  iiudde  the  spinal  caDd,  along  the 
posterior  surface  of  the  bodies,  and  extends  from  tne  axis  to  the  sacrum. 
It  is  brooder  above  than  below,  and  laterally  presents  a  series  of  denta- 
tions over  the  intervertebral  disks,  and  concavities  over  the  centres  of 
tlie  bodies,  from  which  it  is  separated  by  the  vense  basis  vertebne.  It 
has  denser  fibres  than  the  anterior  ligament,  and  is  similaH;  divided  intu 
acls. 

The  intervertebral  tiibitancfi  are  disks  of  fibro-cartilage  placed  be- 
tween the  bodies  of  the  vertebras  from  the  axis  to  the  sacrum.  They 
vary  in  size  and  thickness  in  the  different  regions,  being  thicker  behind 
than  in  front  in  the  lumbar  and  cervical  regions,  and  uniformly  thick  in 
the  dorsal  region.  They  form  about  one-fourth  of  the  spinal  column  or 
one-third  of  the  lumbar  region,  one-fourth  of  the  cervical,  and  one-fifth 
of  the  doisal.  Tliej;  are  connected  with  the  anterior  and  posterior  com- 
mon ligamcnls,  and  in  the  dorsal  region  with  the  heads  of  ribs.  They 
are  composed  at  (he  circumference  of  laniinEO  riD  to  A  inch  (1  to}  mm.) 
broad,  of  fibrous  and  fibro-elastic  tissue  and  fibro-cartilage  arranged  cun- 
centricallv  one  within  the  other,  andsurruundin^  in  the  centre  asott,  pnlp^ 
niasa.  The  lamince  ore  not  composed  of  different  materials,  but  owe  their 
difference  in  appearance  to  the  fact  that  they  are  obliquely  placed,  croes- 
ing  each  other  like  an  X,  and  the  light  strikes  them  differently :  some  fibreo 
run  horizontally.     The  most  external  fibres  resemble  those  of  a  tendon. 

The  central  part  is  pulpv,  soil,  and  yellow,  containing  cells  in  a  fibrous 
matrix :  it  rises  up  conically  when  pressure  is  removed.  Tlie  interver- 
tebral di^  are  compressible,  and,  according  to  one  set  of  measurements, 
a  man  is  i  inch  taller  in  the  morning  than  at  night. 

Describe  Uie  ligunente  of  Uie  iaTnl"f  and  procoBBes. 

Those  connecting  the  laminse  are  the  lignmentamibfltirii,  of  yellow  clastio 
tissue  attached  to  the  anterior  surface  of  the  lamina  above  and  posterior 
surface  and  upper  margin  of  the  lamina  below.  They  are  analogous  to 
the  intervertebral  subsUncca  in  front.  Each  ligament  consixta  of  two 
btero!  portions,  which  commence  on  each  side  of  the  root  of  cither  artic- 
ular process  and  pass  to  the  convergence  of  the  laminm.  They  do  not 
exist  Detween  the  occiput  and  atlas,  atlas  and  axis:  they  take  the  place 
of  active  material  and  help  muscles  pull  back  the  flexed  column. 

The  ligaments  of  the  articular  proceHxpn  are  oipxiilar,  thin,  loose  eacs 
attached  to  their  margins  and  completed  internally  by  the  ligamenta  sult- 
flava.     They  are  lined  by  synovial  membrane. 

The  intenpinimji  ligaments  are  thin  and  membranous,  extending  from 
near  the  root  to  the  summit  of  the  spinous  process.  Thev  are  slightly 
developed  in  the  neck,  narrow  in  the  dorsal  region,  and  thicker  in  the 
lumbar. 

The  *apm*pinou»  ligament  is  a  strong  curd  connecting  the  apices  of 
the  processes  down  from  the  seventh  ti'r\ical.  Iia  most  superficial  fibrva 
connect  three  or  four  vertebne  and  its  dcc[>e»t  neighboring  vertebrto. 

The  ligiimailum  nvckix  continues  the  snpraspinuus  ligament  upward 
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in  tlie  Deck,  and  a  attached  to  the  esternid  occipital  protuberance.  In 
the  huinan  subject  it  is  only  an  intermuscular  septum  between  the  two 
tnpestL  A  fibrous  slip  is  given  off  irom  its  antenor  surface  to  each  cer- 
vical spinous  process. 

The  tnUrtrantverse  ligamcnls  are  scattered  fibres  in  the  cervical  region, 
rounded  cords  in  the  dorsal,  and  membranous  in  the  lumbar. 

Wluit  are  the  morements  of  the  ^inal  colama  7 

Flexion,  eztCDsion,  lateral  movement,  circumduction,  and  rotation— 
all  on  three  axes,  one  tranaverae,  one  antero- posterior,  and  one  vertical. 
tIexioD  is  the  freest  of  all  movements :  it  compresses  the  disks  in  iront 
and  stretches  the  posterior  common  ligament  and  ligameuta  subflava. 
Kztenaion  is  not  marked,  and  is  limited  by  the  anterior  common  hga- 
ment  and  spinous  processes. 

Flexion  and  extension  are  most  tree  in  the  lower  lumbar  region  and 
least  in  the  upper  dorsal :  extension  is  greater  in  the  neck  than  flexion, 
lateral  movement  is  most  &ee  in  the  cervical  and  lumbar  regiouSj  lim- 
ited bv  the  approiimatjon  of  transverse  processes.  Circumduction  ia 
limited.  Roiution  is  free  in  the  upper  dorsal  and  absent  in  the  lumbar 
region.  So  the  cervical  region  eryo^'s  the  greatest  ext«nt  of  each  variety : 
the  dorsal  has  greatest  rotation,  while  the  lumbar  has  none.  We  can  turn 
the  head  and  trunk  through  ISO"  on  either  side,  bead  and  neck  through 
79° — thrce-fifihs  of  it  is  between  atlas  and  axis;  back  and  loins  through 
28°;  and  in  joints  below  this  through  73°. 

The  movements  are  due  largely  to  the  shape  of  the  disks,  which  Umit 
the  extent  of  motion,  but  not  the  direction ;  it  is  proportional  to  their 
height  and  invereel^  as  their  area. 

The  vertebral  articulations  are  supplied  by  the  spinal  nerves  in  each 
region :  hv  the  vertebral  and  ascending  cervical  arteries  in  the  neck,  the 
intercostal  and  lumbar  below, 

What  are  the  Ugaments  of  ttie  &lae  Tertebra  ?• 

The  lig.  tatro-tocq/geum  articulare  conneclB  the  comua  of  the  sacrum 
and  coccyx.  The  lig.  tacro-coccygeum  ant.  is  the  analogue  of  the  ante- 
rior vertebral.  The  lateral  sacro-ooecygeal  ligaments  correspond  to  the 
anterior  costo-trans verse,  passing  from  the  taleral  edge  of  the  sacrum  to 
that  of  the  coccyx.     The  derp  posterior  aacro-cijccyyenl  ligament  eorre- 

rnds  to  the  posterior  common,  and  receives  atrengthcDine  hands  from 
dura  mater  of  the  cord.  The  mperfidnl  naci'o-coccugeai  closes  in  the 
luvrer  opening  of  the  spinal  canal,  pasiung  from  the  arcn  of  the  last  sacra] 
to  the  periosteum  of  the  coccyx.  This  ligament  may  split  below,  leaving 
a  median  cletl. 

Deecribe  tlie  arUcnlatioiui  of  the  rotatioB  Tertebia. 

The  ligaments  connecting  the  atlas  and  axis  are  two  anterior  atlo-axoid, 
the  posti^rior  ailo-axoid,  transverse,  and  two  capsular.     The  Ivio  anterior 
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ado-mxm'd  (anterior  obturaUiT)  comprise  a  superficial  rounded  cord  io  the 
median  line,  a  continaatioD  up  of  the  antenor  common  liganiciit  to  the 
occiput,  and  a  deeper  portion  on  either  aide  irom  the  anterior  arch  of 
the  atlas  to  the  buie  of  the  odontoid  and  front  of  the  body  of  the  axis. 
In  front  of  them  are  the  recti  cap,  ant.  miy.  muscles. 

The  posterior  atlo-azoid  (posterior  obturator)  hgament  is  broad  and 
thin,  connecting  the  posterior  arches  of  the  two  bones  and  supplying  the 
place  of  the  ligaments  subflava :  it  contains  a  little  elastic  uasue.  Behind 
It  are  the  inferior  oblique  muBcles.  The  transva-nf  or  crticiforvi  lieament 
passes  across  the  ring  of  the  atlas  behind  the  odontoid.  It  holds  the 
odontoid  in  place,  but  not  with  such  Grmness  as  otten  described;  it  is 
broad  and  firm  in  the  middle,  and  in  it  ts  otlen  developed  a  cartilagiDoos 
nodule ;  on  each  side  it  is  attached  to  the  lateral  mass  of  the  atlas.  A 
Email  process  passes  up  (superior  cms)  from  its  upper  border  to  the  basi- 
lar process,  and  another  down  (inferior  cms)  to  tiie  root  of  the  odontoid 
posteriorly. 

The  aipsidar  ligamentt  are  thin  and  loose,  strongest  in  front  and  ci- 
t«mally:  there  is  also  a  capsule  for  ttie  anterior  o3oDto-atloid  articula- 
tion. TRe  synovial  membranes  are  fourinmmiber — one  for  each  capsolar 
ligament,  onefor  the  anterior  articalar  surface  of  the  odontoid,  and  one 
for  its  posterior  surface,  a  sort  of  bursa  which  may  communicate  with 
the  occipito-atloid  ioint&  This  joint 
possesses  great  mobiliw,  the  greater 
part  of  the  rotation  of  the  head  oo- 
corring  here,  and  none  in  the  occipito- 
atloid  joints.  _  When  the  bonee  are 
covered  by  articular  cartilage  a  sagittal 
section  shows  a  convexitv  upon  a  con- 
vexity (Vis.  6).  With  the  head  equi- 
poised and  eyes  to  the  frttnt  the  mus- 
cles are  at  rest  and  ligaments  tense. 
When  the  head  is  rotated  the  point  of 
the  atlas  sinks  down  off  the  axis  and 
a  part  projeela ;  otherwise  an  already 
tense  ligament  would  become  more 
tense  in  rotation,  did  not  the  points  of 
attachment  aoproach  each  other. 

The  spinal  column  is  connected  (o 
the  cranium  by  ligaments  from  the 
occiput  to  the  atlas,  frum  the  occiput  to  the  axis. 

Describe  the  arUcnlaUons  of  Oie  ocdpnt  and  atlu. 

There  are  two  anirrwr  occiptlo-ailoiil  UgaTitfnU  (anterior  obtunlor),  a 
posterior,  two  lateral,  and  two  capmdar. 

The  tuprr^al  tmtfrior  occiiu'to-alloiJ  continues  the  anterior  oonunon 
and  superficial  atlo-axoid  ligaments  upward  to  the  iWUr  proce«.  The 
deep  Ugament  is  thin,  and  passes  fr^m  the  anterior  margin  of  the  for*- 
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men  magnoiQ  to  the  anterior  arch  of  the  &tlaa ;  behind  it ! 

toid  liguneDts. 

The  poiierior  occipito-athid  (posterior  obturator)  is  men 
blendea  with  the  dura  mater  oi  the  cord :  it  passes  from 
margin  of  the  foramen  raagnnm  to  the  posterior  arch  of  tht 
crallj,  it  is  pierced  hy  the  vertebral  artery  and  suboccipital 

The  latfral  ligaments  are  fibroos  bands  passing  from  t 
processes  of  the  atliis  up  and  in  to  the  jugular  processes  of 
tionc.  The  cup^vlar  ligaments  are  loose,  and  enclose  a  s; 
bmne.  which  usuallv  communicates  with  that  between  the  ; 
face  of  the  odontoid  and  transverse  li^nieut. 

The  moTementa  in  the  joint  are  flexion  and  extension,  a  n< 
ment  through  about  4&° :  there  is  a  slight  lateral  motion. 

Owcilbe  the  ligamsnts  connectiiig  the  occlpnt  and  i 

There  are  the  necijiito-axaid  and  three  odoi,loid.  To  enf 
spinal  canal  must  be  opened.  The  occipito-axoid  ligament 
posterior  common  ligament  to  the  front  of  the  foramen  i 
there  blends  with  the  dura.  This  Is  the  broad  (igament  of 
lata),  and  shows  three  sets  of  fibres:  the  posterior  blends  n 
the  next  is  the  continuation  of  the  posterior  common,  and  t 
rior  or  deepest  set  is  confined  to  ilie  back  of  the  odontoid 
axis :  this  deepest  layer  also  joins  the  upper  part  of  the  pos 
of  ibe  transverse  ligament,  and  is  called  the  xujterior  an 
tmtucerte  ligament  A  bursa  is  often  between  this  broaa  a 
verae  ligament- 

From  either  side  of  the  apex  of  the  odontoid  process  an 
ligament  passes  up  and  out  to  the  inner  side  of  the  condyl 
put  They  limit  the  extent  of  rotation.  From  the  apex 
t«id  a  middle  band  passes  to  the  front  of  the  foramen 
"suspensory"  ligament,  but  il  suspends  nothinR. 

Should  a  section  be  made  from  behind  forwara  just  abi 
the  Itnife  would  divide  these  ligaments  in  order:  the  lig 
posterior  occipilo-atloid  (then  the  spinal  cord),  the  occip 
superior  cms  of  the  transverse,  the  odontoid,  the  deep  ai 
anterior  occipito-atloid. 

JVetiv*  of  these  joints  are  from  the  suboccipital  and  sec 
•irferifx  are  from  the  vertebral. 

DMcrihe  tbe  ligaments  connecting  the  ribs  with  tsi 
There  are  two  seta:  (1)  connects  heads  of  ribs  with  bo( 
nects  necks  and  tubercles  with  transverse  processes. 

(1)  Aiitrrwi'  wfto-verleliral  or  ulelliile,  aipnilnr,  iiitrrar 
Stellate  consists  of  three  bundles  of  fibres  radiatine  from  ih 
rib:  the  upper  bundle  paxacs  to  the  vertebra  above,  the 
vertebra  below,  and  the  middle  to  the  inliTverttbral  snl 
first  rib  articulates  with  one  vertebra,  sends  up  a  slip  to  tbt  C.i.)i. 
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vical,  a  middle  one  to  the  first  dorsal,  but  not  a  lower  one :  there  is  a 
similar  arrangement  with  the  eleventh  and  twelfth  rihs.  On  the  under 
edge  of  the  stellate  ligament  a  deep  l^iculus  passes  Irom  the  aide  of 
the  body  to  the  under  surface  of  the  head  of  the  rib. 

The  stellate  ligament  is  continued  inte  the  cervical  and  lumbar  regions: 
a  slip  from  a  next  higher  vertebral  body  and  one  trom  the  adjacent  in- 
torvurtebral  disk  or  body  run  to  the  root  of  the  transverse  process. 

The  eapgutur  ligament  ia  a  loose  bag,  most  distinct  above  and  below, 
and  firm^  connected  with  the  stellate  HBament 

The  interartiadar  ligament  ia  a  fiat  noriiontal  band  of  fibres  paaun^ 
Irom  the  intervertebral  subetanee  to  the  crest  on  the  head  of  the  rib:  it 
divides  the  joint  into  non-communicating  cavities,  each  lined  by  a  sepa- 
rate synovial  membrane.  The  first,  eleventh,  and  tweltUi  ribe  do  not 
possess  this  ligament 

In  many  mammals  a  wiyagal  ligament  unites  the  heads  of  opposito 
ribs  across  the  back  of  an  intervertebral  disk. 

(2)  Articulations  of  necks  and  tubercles  with  the  transverae  proeeeaee 
— aupei-ior,  mitlt^L' (interosseous),  aadpoileriorcoito-traruvfrteligKaeaU 
and  capmdar. 

The  miperior  ligaments  are  two  in  number:  the  anterior  passes  fn)m 
the  upper  border  of  the  neck  of  each  rib  up  and  out  to  the  lower  border 
of  the  transverse  process  and  neck  of  rib  above.  Its  inner  border  com- 
pletes an  aperture  between  it  and  the  articular  process,  corresponding  to 
an  anterior  sacral  foramen.  Its  external  border  is  continued  in  a  thin 
aponearosis  over  the  external  intenxistal  muscle.  The  first  rib  does  not 
possess  this  ligament 

_  The  pailenur  band  is  less  regulat-,  and  extends  from  the  neck  of  the 
rib  up  and  in  to  the  transverse  und  lower  articular  procou  next  above. 
^  The  miti<ilf.  costo-lratuiverse  is  very  short,  and  connects  the  neck  of  the 
rib  to  the  front  of  the  ai^acent  trunsvemc  and  articular  process.    This  is 
lacking  in  the  case  of  the  eleventh  and  twelflli  ribs. 

The  pimt'T-ior  enilo-lraaiiverxe  passes  obliquely  from  the  summit  of  tlie 
transverae  process  to  the  tubercle  of  the  aqjacent  rib  and  is  aeceMoiy  to 
the  capsule  behind — wanting  on  the  eleventh  and  twelfth  ribs.  The  joint 
has  a  thin  oipmlnr  ligament  enclosing  a  synovial  membrane,  ^rrvft 
are  anterior  branches  or  spinal  nerves,  iirleriet  the  intercoalals.  Aetinm 
of  these  joints  is  elevation  and  depression  of  ribe  on  a  transverse  axis 
through  the  head  of  a  rib  and  its  articular  process — i.  f.  lenutbwii« 
through  its  neck :  there  are  also  eversion  and  inversion  of  ribe  on  an  axis 
connecting  their  sternal  and  vertebral  ends.  No  movement  on  a  vertical 
axis. 

BBKLB'S  TBBTSBBAI.  AND  OOSTAL  UOAinNTS. 

A.  Bynctiond roses  and  capanlar  ligamenta.  Synch ondnwM  are  iolerrarte. 
bnl  Bubstancoa ;  capaulnr  arc  tliroe  sets:  (1)  for  articular  [iromBM:  l3)  tar 
heads  of  rib«:  and  (31  for  tnbervlcs  of  ribn. 

B.  Aixettory  linamenlH— (1)  Ug.  oommuue  vcrtebr.  anl.;  iS)  ligl.  uMtu-Vir- 
Ubralim  ndiaU  (atellato). 
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C  Ligsmeuto  of  tbe  inteTtraDsrci-M  and  posterior  psrlB  of  the  intercostal 
QNuxs'.  (a)  lAgg.  coetO' trans vetsaria:  (1)  antics,  (2)  postica.  The  anterior 
coslo-transverse  is  that  of  Oray ;  the 

ftflrtioT  [ctp,  Fig.  7)  has  the  same  Fio,  7. 

origin  as  tbe  anterior;  passes  apaud 
back  and  bifnr«it«s,  tbe  inner  arm 
Koing  to  the  articular  process  above, 
the  lateral  arm  to  the  articnlai  and 
transTeree  proctas  above.  Fosterioi 
vessels  and  nerves  pass  between  its 
insenioDB  and  beneath  its  (Vee  edge. 
ib)  Ligg.  colli  cosUe—tbe  lig.  colli 
CoMe  lup.  and  lig,  c  c.  inf.  form  the 
middlecosto-transvereeofOray.  Lig. 
colli  coetn  posticitm  passes  from  the 
neck  of  rib  near  the  head  thronsh 
the  intervertebral  foramen  into  the 
■pinal  canal  to  the  posterior  sarface 
of  an  intervertebral  disk  :  it  meets 
its  fellow  from  the  other  side  be- 
neath tbe  posterior  common  liga- 
ment—lig.  eostamm  jngale  of  ani- 
mals, (c)  Ligg.  tabercnli  costn,  snperior  and  inferior.  Tbe  inferior  one  (lei, 
Fig.  71 »  the  posterior  costo-transrerse.  The  lig.  t.  o.  sap.  ((e>,  Fig.  7)  passes 
from  tbe  tobercle  of  one  rib  to  the  apex  of  the  transverse  process  next  above. 
(d)  Ligg.  tnberositatdm  vertebraliam  ((r,  Fig.  7)  —  intertransverse  of  Oray. 

The  last  internal  intercostal  mnscle  sends  a  hand  from  the  lower  edge  of 
tbe  eleventh  rib  down  to  the  twelfth,  often  to  the  twelfth  doraal  veriebra ; 
■iroilar  fibres  go  from  the  twelfth  rib  to  tbe  first  lambar,  and  from  the  trans- 
Terse  process  of  the  first  Inmbar  to  the  body  of  the  second  :  it  is  the  acces- 
sory costo-vertebial  ligament  (stellate),  and  serves  for  mnscnlar  origin,  espe- 
cially of  the  pmas. 

The  anterior  costo-trsDsvere  ligaments  of  the  lower  intercostal  spactfl  and 
two  upper  lambar  vertebne  nnite  into  a  shining  aponeurosis,  the  fumto-cotfat 
tigameti*.  It  passes  transversely  from  the  transverse  processes  of  the  tiro 
npper  Inmbar  vertebne  to  tbe  end  of  the  last  rib ;  tbence  vertical  fibres  pass 
down  to  the  llio-lambar  ligament,  usually  behind  the  qaadratns  iDmboniDi 

D.  Ligaments  of  the  spinal  canal.  (1)  Lig.  commnne  verteb.  poeticnm  ;  (2) 
Ilgamenta  Intercmialia  ^  tigaroenta  subOava. 

E.  Ligaments  of  spinous  processes,  ligg.  interspinalla,  lig.  snpcaspinale, 
and  lig.  nnchie. 

Describe  the  articnlatloiis  of  the  costal  cartilagea  with  the  ster- 
nnm. 
Anttrior  dmiidro-ttenud.  potlerior  dumdro-ftenial,  and  capmihir. 
The  antrrior  one  is  a  broad,  redialing  bantl  with  superior,  middle,  and 
inferior  fasciculi.  They  intermingle  with  those  of  the  opposite  Bido  and 
iritfa  the  origin  of  the  pector&lis  major,  forming  a  memhranc  over  the 
sternoni^  membrana  atcrai.  The  pontmor  chondro-Btemal  lipaments  are 
less  distinct,  and  are  composed  of  radiating  fibres  hleodiiig  with  tbo  peri- 
oMeum.  Tbe  eaptuiar  ligaments  are  very  thin,  and  connected  with  the 
Mnterior  and  posterior  ones.  .    Gt.>i.)'jlc 
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Synoi'ial  membranfs,  the  Bret,  fflxth,  and  sercnlh  cartilages,  tavc 
Done  ;  the  third,  fourth,  and  fifth  have  one ;  the  §econd  has  two  and  an 
interarticular  cartilage  resembling  a  venebral  articulation.  In  old  age 
most  of  these^  articulations  disappear. 

From  the  sixth  and  seventh  cartilages  dwndro-xiphoid  (costo-xiphold) 
ligaments  pass  down  and  in  to  the  enufurm,  strengthening  iho  sheath  ol' 
the  rectus  and  limiting  the  aponeurosis  of  the  external  oblique. 

Describe  the  Intercostal  ligunenta. 

There  are  external  and  mtentai  xnlercoital  ligamenla  The  former, 
ligg.  intercostalia  cxt ,  lie  in  the  nine  or  ten  upper  spaces  between  the 
anterior  end  of  the  external  intercostal  muscle  and  the  slemura.  The 
fibres  are  partly  oblique,  vertical,  and  transverse.  The  vertical  and  ol>- 
lique  fibres  constitute  the  lig.  corrutcam  (shining),  and  seem  to  be  un- 
developed bundles  of  the  external  intercostal  muscle  :  the;  are  strongest 
inthetnird  to  the  seventh  spaces.  The  transverse  fibres  arc  present  in  the 
first  to  the  seventh  spaces. 

The  inUnial intereottal ligameult,  lige.  intcrcostalia  inL^arc  tendinoiu 
fasciculi  of  the  triangularis  st^imi  mi^e,  passing  Irom  nb  to  rib  over 
one  or  two  spaces :  in  the  seventh  and  eighth  epaocn,  sometimes  ^th 
and  ninth,  tney  are  nearly  transverse. 
Describe  the  Istercbondnl  ligaments. 

The  cartilages  of  the  sixth,  seventh,  and  eighth  Hbs,  sometimes  fiflh  and 
ninth,  articulate  by  their  lower  bordera  with  the  margins  of  the  ailjoin- 
ingcartilagej  ea;:h  articulation  has  a  capsule  and  syuovial  memlvane. 
AU  these  articulations  may  be  wanting. 

In  articulations  of  ribs  with  cartilages  the  cartilage  is  held  in  a  de- 
pression in  the  sternal  end  of  the  rib  by  periosteum. 
DeBcrlbe  tbe  ligaments  of  the  sternum. 

The  gladiolus  is  united  to  the  manubrium  by  an  interposed  fibro-car- 
tilage,  synarthrodial  IHcnle),  or  it  may  be  diarthrodial  with  a  sj-novial 
membrane  in  33  per  cent,  of  cases — rarely  bo  in  childhood — ami  probably 
results  from  absorption.  The  ligaments  are  anlrrinr  and  twsf'rior  inter- 
nlfriial:  both  consist  of  longitudinal  fibres  blending  nilh  the  diondro- 
stcrnal  ligaments,  the  anterior  with  the  pecloralis  major. 

The  ligamenla  of  the  hyoid  bone  will  be  described  with  those  of  th* 
temporo- maxillary  articubtion. 
Wliat  are  the  ligaments  of  the  skull  7 

(1)  The  petro-occipital  synchondrosis  possessed  originally  intervening 
hyaline  cartilage,  and  was  a  true  joint.  12)  The  spheno-occipital  synchon- 
drosis contains  cartilaginous  nodules  till  oHsiSed  at  the  age  of  twenty- 
five.  The  soft  masses  of  connective  tissue  in  the  lacerated  foramen,  the 
petroKtocipitid  and  pctro-sphenoidal  fissures,  are  known  as  ligaments  of 
the  same  names.  {3)  Accxmry  bniiili,  a  number  of  ligamentoUB  bands 
bridging  over  grooves  and  bony  points,  completing  canals :  a  pUrygo-pe- 
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troeui  ligameot  from  the  upper  part  of  the  posterior  border  of  the  ex- 
tenml  ptci^eoid  plate  (o  the  spine  of  the  spheaoid,  sooietimea  oemfied ; 
uiothur  bnoging  over  the  supraorbital  notcn ;  an  intrajuffulaT  ligament 
diTiding  ihc  jugular  foramen  ;  upetro-wpheiiotdal  ligament  from  the  apex 
of  the  petrous  to  the  pOHieriorchiioidprcxiess  under  which  passes  the  aixlh 
nerve.  A  lack  of  bone  between  the  foramen  ovale  and  spinosum  may 
be  supplied  by  ligament;  the  clinoid  proceBses  of  one  side  may  be  eon- 
Dected  by  ligament ;  one  may  pass  from  the  anterior  condylar  foramen 
to  the  jugular  nohJi  of  the  oceipitaL 

DMczibe  the  temporo-nuzUUry  uticnktitHi. 

The  Itjnments  are — ea<p»ular,  interartieular  Jibro-caTtUage,  and  acra- 
lory,  which  include  iMemal  lateral,  mlemal  lateral,  thort  t'nlemal  lat- 
eral, and  thflo^maxillarv. 

The  capmUe  is  very  thin  and  looee  r  it  passes  from  the  edge  of  the 
glenoid  foesa  to  the  inteiartieular  carriage,  thence  to  the  neck  of  the 
condyle. 

The  in/rrarticular  ditk  or  fibro-eartilage  is  placed  horizontally  between 
the  jaw  and  temporal  bone,  concavo-convex  above  and  concave  below.  It 
is  connected  in  front  with  the  external  ptery^id  muscle :  it  is  composed 
of  concentric  fibres;  its  circumference  is  thick,  and  its  centre  may  be 
perforat«d. 

There  are  two  timoeiid  membranet :  the  upper  is  the  larger  and  pro- 
loneed  in  front,  wnile  the  lower  is  smaller  and  prolonged  beuind. 

llie  exiamal  literal  ligament  (IJg.  accessorium  Uterale)  passes  from 
the  outer  surface  of  the  zygoma  and  tubercle,  their  lower  border,  down 
and  bark  to  the  posterior  surface  of  the  neck  of  the  lower  jaw.  Exter- 
nally it  is  in  relation  with  the  temporal  fascia,  and  internally  with  the 
joint  capsule. 

The  iulrrnai  lateral  ligament  (lig.  acces.  mediale)  has  two  parts:  one 
paxaee  from  the  inner  margin  of  the  glenoid  fossa  to  the  neck  of  the 
condyle  behind  the  insertion  of  the  exiemal  pterygoid  muscle ;  this  is  in 
immediate  relation  to  the  capsule  and  known  as  the  ahort  internal  lateral 
ligament.  The  other  part  passes  from  the  spine  of  the  sphenoid  to  the 
linguU  and  inner  margin  of  the  dental  foramen  (spheno-maxillarj;).  Be- 
tween these  two  ligaments  are  the  internal  maxillary  artery  and  veins,  and 
lower  down  the  aurieulo-temporal  and  inferior  dental  neires;  internal  to 
the  long  band  is  the  internal  pten'goid  muscle.  Between  the  short  in- 
ternal lateral  and  the  sjnovial  membrane  Isapadof  soft  elastic  connective 
tissue  aniled  to  the  periosteum  of  the  posterior  half  of  the  glenoid 
fossa:  this  is  compressed  or  stretched  according  to  the  poutjon  of  the 
condyle. 

The  tfyhi-nuLxillan/  Ugament  (atylo-myloid)  has  nothing  to  do  wit!) 
this  articulation :  it  is  a  band  of  cervical  fascia  connected  at  one  end  by 
dd  of  the  itylo-gloesus  muscle  to  the  styloid  process,  and  hy  the  other 
to  the  angle  ana  posterior  border  of  the  lower  jaw.  It  separates  the 
parotid  from  the  submaxillary  gland.  C  iXJok' 
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A  hyoid  ligament  may  be  described  here,  the  ityh-hyoid,  which  con- 
tinaes  the  atj'loid  process  down  to  the  lesser  oomu  of  the  hjoid  boite : 
it  is  often  oasiGed  in  man,  and  nsually  is  in  many  animals,  as  the  tpihyat 

The  pterj/go-max31aTy  ligament  passes  from  the  apex  of  the  internal 
pterygoid  plate  to  the  poeterior  extremity  of  the  internal  obhqne  line  of 
the  lower  jaw :  it  separates  the  buccinator  from  the  superior  constrictor 
of  the  pharynx. 

OrtglD.  Innrtlon. 

Spbeno-mazillarj  ligament,  spine  of  spbenoid.    Dental  romnen. 
Pterygo-       "  "         Int.  pterygoidplate.  Alveolartwrderof  lowerjaw. 

Stylo-  "  "         styloid  prooeBa.         Angle  lower  Jaw. 

Stylo-hyoid  "  "  "  I.ener  conin  of  hyold  bone. 

Nerveg  of  the  joint  are  the  aurioulo-temporal  and  maBseterio  Irom  the 
inferior  maxillair.  Artfries  are  temporal,  the  deep  auricular,  and  tym- 
panic branches  of  the  internal  maxillary.  AelionJi  oi  the  joint  are  protra- 
Mon  and  retraction,  elevation  and  depression,  or  a  rotation  when  one  aide 
acts.  The  movements  in  the  superior  and  inferior  compartments  are  of 
different  kinds :  in  tbe  upper  the  fibro-cartils^c  glides  lorward  and  baek- 
ward,  and  in  tbe  lower  the  condyle  rotates  against  it  on  a  transverse  axis. 
Elevation  and  depression  take  place  on  a  transverse  axis  through  the  cen- 
tres of  the  rami— some  say  tbrougb  the  Interarttcutarcartila^a.  If  the 
depression  be  considerable,  tbe  condyle  also  has  a  gliding  motion,  oan;ing 
tbe  cartilage  with  iL  Rotary  movement  to  one  or  other  ude  takes  (dace 
on  an  axis  tbrougb  the  opposite  condyle.  Depression  is  produotNl  by 
(be  weight  of  the  jaw,  platysma,  digastric,  mylo-hyoid,  ana  genio-hyoid 
muscles ;  elevation  by  tne  temporal,  raasseter,  and  internal  pterygoid ; 

Srotrusion  by  external  pterygoid,  internal  pterygoid,  and  superScial 
breaof  masseter;  retraction  by  deep  fibres  of  maaseter  and  posterior 
fibres  of  temporal. 

ARTICULATIONS  OP  THE  UPPER  EXTREMITT. 

THE  SHODXiDBB  OQIDLB. 
What  are  the  proper  ligunents  of  the  acapnlk? 

('oroMt-acromial,  titprrCor  and  inferior  trawvertf,  and  glenoid. 
Tbe  coraco-acromiai  Itganunt  is  a  tbin  triangular  band  attached  by  its 
apex  to  the  summit  of  the  acromion  in  Iront  of  and  beneath  the  claric- 
olar  articulation,  and  by  its  base  to  the  whole  lenirth  of  the  outer  border 
of  tbe  coracoid  process:  it  completes  a  vault  for  the  protection  of  the 
head  of  tlie  humerus.  Above  it  is  tbe  deltoid,  and  below  it  the  snpra- 
spinatUB  muscle.  The  tubncramial  buna  separatee  it  above  from  the 
acromion  and  acromial  end  of  clavicle,  and  below  the  bum  covere  the 
capeule  over  the  bead  of  the  humerus  and  spreads  out  between  (lie  in- 
fraspinatus and  supraspinatufl  muscles.  u,j,„,7P-n»Cooylc 
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The  tuperioT  tranmene  ligament  (niprascapular)  is  a  fiat  BhiniDg  band 
pMsiDg  l>etwecn  the  uiiier  margin  of  the  scapular  notch  and  the  root  of 
the  coracoid.     As  a  rule  it  has  two  paite  (t.  B.,  Fig.  8) — an  upper,  longer 


and  stronger  and  lying  in  a  plane  with  the  surfaces  of  the  Bupraspinona 
fossa  and  somewhat  oblique;  a  lower  part,  thin,  horizontal,  and  more 
anterior  than  the  upper.  Above  the  ligament  arc  the  suprascapular 
arter>'  and  one  of  >ta  venae  comites ;  between  the  two  parts  are  the  supra- 
Hcapnlar  nerve  and  the  other  supraecapular  vein :  beneath  the  lower  arm 
of  the  ligament  are  two  veins  passing  to  a  venous  plexus  in  the  suh- 
Hcopnlar  fossa. 

The  inffriiir  trantvfne  Kgameiti  (t.  I.)  (spino-glenoid)  is  in  the  great 
siapukr  notch,  and  passes  from  the  base  ot  the  spine  of  the  scapula  to 
the  posterior  surface  of  the  head  of  the  scapula.  This  may  be  a  feeble 
band  of  fatty  tissue  or  a  strong  one  of  connective  tissue ;  beneath  it 
anastomotic  vessels  run  from  one  spinous  fossa  to  the  other.  The 
■/Ir.iioid  ligament  will  be  described  with  the  shoulder-joint. 

Dudibe  tile  Btemo-clavicnlar  ligaments. 

The  ligaments  are  captulur,  inUrartieviaT  JStro-eartUagt ;  atceuory  aie 
intrrdamcular  and  coUo-ciamcuiar. 

Henle  describes  a  capsule  for  this  joint  made  up  mostly  of  strengthen- 

X'  mds:  it  b  weakest  at  the  lower  anterior  angle.    In  fronlabuid 
the  anterior  ttemo-darinihir  ligament  passes  from  the  inner  ex- 
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tremit;  of  the  clavicle  obliquely  down  and  in  to  Uie  upper  put  of  lli« 
manubrium :  the  poit  ttemo-aav.  lig.  passes  in  a  similar  direction,  and 
is  related  behind  with  the  stemo-tbyroio  and  stemo-hyoid  mnacles. 

The  interarticu/ar  cartilage  is  attached  above  to  the  upper  and  poste- 
rior border  of  the  inner  extremity  oi'  the  clavicle,  and  below  to  the  junc- 
tion of  the  first  costal  cartil^e  with  the  slemum,  and  bj-  its  circumfer- 
ence to  the  capsule :  thus  the  cartilage  of  the  first  rib  is  nartly  within 
this  joint.  Ila  circumference  ia  thicker  than  its  centre,  which  may  be 
perforated :  in  size  and  shape  it  varies  greatly.  It  lessens  the  inequal- 
ities of  the  two  bony  surfaces,  and  divides  the  joint  into  two  parts,  each 
provided  with  a  synovial  membrane.  In  young  bones  the  interelavicnlar 
notch  on  the  sternum  is  covered  vrith  hyaline  cartilage. 

Tlie  iniertiavicular  ligatnent  is  a  flat  band  passing  in  a  curved  direc- 
tion between  the  inner  extremities  of  the  clavicles,  and  is  closely  attached 
to  the  upper  border  of  the  sternum.  Some  of  its  fibres  are  connected 
with  the  periosteum  of  the  posterior  surface  of  the  sternal  end  of  the 
clavicle,  and  some  with  the  oack  of  the  capsule.  So  if  we  follow  the 
course  of  the  connective  tissue  from  the  upper  border  of  the  clavicle, 
some  goes  to  the  interarticular  cartilage,  some  to  the  capeule,  and  some 
forms  the  interclavicular  ligament 

The  eoito-daviciilar  ligament  ia  of  rhomboid  form,  ascending  obliquely 
from  the  inner  part  of  the  cartilage  of  the  fitst  rib  back  to  the  depression 
on  the  under  surface  of  the  sternal  end  of  the  clavicle.  To  its  outer  side 
is  the  subclavian  vein.  This  ligament  encloses  the  tendon  of  insertion 
of  the  subclavius  muscle,  but  most  of  the  ligament  is  behind  the  muscle, 
its  anterior  part  being  continued  as  fascia  over  it  Between  the  muscle 
and  the  posterior  part  of  the  ligament  ia  sometimes  developed  the 
"bursa  of  iMonro,'  CruveilhJer  describes  this  ligament  and  bum  as 
the  msto-davicular  articulation. 

Nervfs.  second  and  third  cervical  bj^  descendens  noni.  Arferien,  neigh- 
boring muscular  branches.  Motion  is  not  a  gliding,  but  axial  on  liie 
fibro-cariiUge.  Elevation  and  depression  of  the  shoulder  produce  move- 
ment here  on  a  transverse  aiis  through  the  costo-clavicular  ligament ; 
movement  of  shoulder  forward  or  backward,  on  a  vertical  axis  through 
the  same  point 

Deacilhe  tlw  acromio-daTlcnlaT  ligunenta. 

Ligaments  are  capmdar,  interaHiciilar  fibro-cnrtUagf ;  aeeatory  are 
posterior  eoraco-davicular  or  trapcuiid  and  conoid,  and  anUrior  toraoa- 
davieidar. 

There  is  a  weak  aipsyk  to  this  joint,  really  a  fibrous  covering  of  tha 
synovial  membrane ;  it  is  strongest  above,  bein^  strenKthened  above  and 
below  by  bands  desif^ated  b^  some  as  the  tiipnior  and  inferior  aenmiin- 
daviciiUir  ligaments.  The  mterartictilar  curtilage  is  usually  present  in 
some  form,  either  hanging  from  the  ed^e  of  the  clavicle  in  the  upper 
part  of  the  joint  or  covering  the  whole  articular  surface  of  the  acromion, 
or  in  3  out  of  400  cases  wholly  dividinji  the  joint  into  two  flkritiea.  i 
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The  tjfttovuxl  membrane  Is  neually  aingle,  or  doable  when  the  iuter- 
articnlar  cartiliwe  is  complete. 

The  eoraco-ditvicutar  ligaments  coonect  the  clavicle  more  firmly  with 
the  scapula :  there  are  three.  The  potterior  coraco-clavicular  coiupriges 
the  trapaoid  and  conoid.  The  trapezoid  is  external,  and  attached  below 
to  the  upper  surface  of  the  coracgid,  and  above  to  the  oblique  line  pass- 
ing fonrard  and  outward  on  the  under  Burface  of  the  cluviclc.  Its  outer 
border  is  free,  and  its  internal  border  unites  with  the  conoid,  forming  an 
angle  projecting  backward.      This  checks  forward  movement  of  the 

The  conoid  is  pcwterior  and  internal,  and  attached  hy  it«  apex  to  the 
base  of  the  coracoid,  and  by  an  expanded  baue  to  the  conoid  tubercle 
and  a  line  internal  to  it  on  the  under  surface  of  the  clavicle.  This  checks 
backward  movement  of  the  clavicle.  Between  these  two  ligaments  a 
burea  may  be  developed,  and  between  them  Is  also  the  extremity  of  the 
Bubclavius  muscle. 

The  anlertor  eoraco-davicular  ligament  (Henle)  is  a  shining  thin  band 
of  connective  tissue  passing  from  the  apex  of  the  coracoid  up  and  into 
the  under  surface  of  the  clavicle.  At  its  origin  it  is  connected  with  the 
fitacia  over  the  pectoralia  mino^^  and  at  its  insertion  with  the  fascia  over 
the  subdavius,  from  which  it  is  separated  in  part  by  a  layer  of  fatty 
tissue. 

An  occasional  teapulo-elavicular  ligament  has  been  described  pas^ng 
from  the  Ujpper  border  of  the  scapula  internal  to  the  notch  to  the  acro- 
mial end  01  the  clavicle. 

Nrrvft,  suprascapular  and  circmnflex.  Arterie*,  suprascapular  and 
acromial  thoracic     JUovfmentt  of  joint,  gliding  and  rotation. 

Defcribe  the  ligameDts  of  the  shotilder-Jdnt. 

Tlic  ligaments  are,  capsular,  glenoid,  coraoo-humeral,  ccraeo-gknoid, 
traiurmie  humeral,  glenoiileo-hwmerai  or  Flood'g,  and  the  gieaoideo- 
bmrhial  internal  and  inferior  of  Schlemm. 

The  ntrengthening  bands  are  parts  of  the  capsule,  and  not  accessory 
ligamenls  so  called. 

This  is  a  ball-and-socket  joint,  peculiar  (I )  in  the  large  size  of  the  head 
of  the  hoDierus  and  shallowness  of  the  glenoid  cavity;  (2)  looseness  of 
the  capsule ;  (3)  intimate  relation  of  muscles  with  capsule ;  (4)  relation 
of  bicepH  tendon  to  joint.  The  glenoid  articular  cartilage  is  thinnest  at 
its  centre,  ^  inch  ( I  mm. ) ;  that  on  the  head  of  the  humerus  is  thickest 
at  the  centre,  -ff  inch  (2  mm.). 

The  cajmtle  encircles  the  articulation,  attached  above  to  the  margin  of 
the  glenoid  beyond  the  glenoid  liframent,  and  below  to  the  anatomical 
neck  of  the  humerus.  It  allows  the  bones  to  be  separated  more  than  an 
inch :    it  is  strengthened  by  tendons  of  muscles  which  may  be  reck- 


18  ligaments — vii.  above  by  the  supraspinatus  and  tendon  of  bicep^ 
exiemally  by  the  infhispinatus  and  teres  minor,  below  bv  the  long  head 
of  the  brioepfl,  and  intemaUy  by  the  subscapularis.    There  is  a  weak 


108    ARTICOLATIONS  OP  THE  UPPER  BXTREMITV. 


place  in  the  capsule  uncovered  hj  musde  between  the  edges  of  the  teres 
mnior  and  subacapularia ;  vessels  and  nerves  enter  here  (^4',  Fir.  9). 

The  superficial  fibres  of  the  capsule  are  longitudinal,  and  deeper  ones 
are  cireular.  forming  a  truncated  cone  with  it«  narrow  end  toward  the 
scapuU.  Below  are  folds  in  the  capsule  which  become  straight  in  raiang 
the  arm. 

The  glenoid  liffameiit  is  a  fibro-cartilagtnous  rim  attached  to  the  mar- 
gin of  the  glenoid  fossa  to  form  a  deeper  cavity :  it  is  triangular  on  sec- 
tion, and  VV  inch  (3  mm.)  broad  at  its  base.  It  is  partly  formed  by  the  biceps 
t«ndon  above  as  it  bifurcates  at  its  attachment,  and  by  the  triceps  below, 
the  fibres  being  arranged  b  concentric  rings.  Its  intrinsic  dbres  are 
fused  with  the  capsule. 

The  tyttoaial  membratte  lines  the  capsule  and  oovers  the  onter  side  of 

Fio.  B. 


L«ft  Slioulder.Jotnt  opened  rrom  B«hlnd  ind  ExlernmllT :  1,  thickening  at  npnanlaMut 

(vDdoD ;  £,  bleeps  leodoD  ;  2,  glenoldw  humenl.  or  FVood'i  llg. :  i  flilckenlng  af  aab. 

Sohlemni,  belwee'n  4  and  8.  tnt.  Rlenoldeo  t^^UI  of  .Schlemm :  •  glenoid  e«III :  X  But 
>url*cenrbumerut;  lip,  inmspiniitua ;  Ttn,  (enanilnur;  Il>tf,  ien>  m^r ;  Jl,  clreuoi- 

die  elenoid  ligament,  and  is  continued  a  abort  distance  over  the  cartilage 
on  the  head  of  the  humerus.  The  long  tendon  of  the  biceps  passing 
through  .the  capsule  is  enclosed  in  a  tubular  sheath  of  i^novial  meai- 
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bnne,  and  ao  does  not  really  enter  tbe  sjiKivial  cavity.  A  ronnded  pro- 
trnsion  of  ^Tnovial  membrane,  bur$a  intfrtuberealaru,  dothefl  the  upper 
part  of  the  bidpitAl  groove  as  far  aa  the  insertioo  of  the  pect  mqor  and 
fatisB.  dorsL  eionk  within  the  tube  of  Bynovial  membrane  there  passes 
to  tbe  tendoi^  of  the  biceps  a  retmaculum  of  longitudinal  bnadles  of 
connective  timae. 

Among  the  strengthening  bends  of  the  capsnle  is  the  a>raa)-humeral 
ligamail,  rising  &om  the  outer  border  of  the  coracoid,  spreading  oat 
upon  the  up[>er  and  posterior  trail  of  the  capsnle,  and  inserted  into  the 
great  tuberosity  of  the  hmnerus.  The  Iranmerfe  humeral  ligament  ia  a 
part  of  the  capsule  between  the  tuberosities.  The  Ug,  wrnco-glaioidaje 
\a  a  part  of  the  coraco- humeral,  rising  with  it  and  passing  backward  and 
outward  at  right  angles  from  it  on  the  surface  of  tbe  capsule  to  the  upper 
mar^n  of  the  glenoid  cavity.  When  the  joint  is  viewed  trom  the  inside 
(Kg.  9),  the  glenoidev-humeral,  or  Flood's  Hgament,  is  seen  as  a.  reflec- 
tion of  the  fibres  of  the  ooraco-humeml  ligament  through  the  capsular 
o|>enin^.  passing  op  internal  to  the  tendon  of  the  biceps. 

TTie  internal  g/lenoideo-brachial  ligameiil  of  Schfemm  is  a  thin  fold 
rising  from  a  pomt  above  the  entrance  into  the  sobscapular  bursa,  and, 
descending  obliquely  outward  to  be  l<Kit  on  the  capsule  beneath  the  sub- 
scapular tendon  [is  between  (3|  and  (4)  in  F^g.  9),  passes  to  the  small 
tuberoeity  (Quain).  The  lig.  glenoideo-bnichtale  in/,  or  broad  Jiganient 
of  ScUrmm  (4),  rises  from  the  upper  part  of  the  denoid  ligament  and 
passes  down  and  out  parallel  to  tbe  internal  lig.  of  Schleram,  and  is  lost 
on  the  eiitnitar  fibres  of  the  inner  capsular  wiuL 

Quain  calk  the  three  ligaments  last  described  tbe  superior,  middle, 
and  inferior  gleno-hnmenu  ligaments. 

What  holds  the  head  of  the  hnmernB  in  place  7 

(1)  Subscapular,  suprnspinatus.  infraspinatus,  deltoid,  biceps,  and  tri- 
ceps muscles ;  (2)  adhesiveness;  (3)  atmoepheric  pressure. 

Vhat  are  the  commimicationB  of  the  joint  7 

Subscapular,  infraspinatus  burste,  biceps  tendon,  often  thesubcoracoid, 
conuxiid,  subacromial,  and  subdeltoid  bnrsse. 

The  nerva  supplying  the' joint  are  circumflex  and  supraecapular. 

The  arieria  are  anterior  and  posterior  circumflex  and  suprascapular. 

The  movtmenti  of  the  joint  are  in  every  direction. 

FUxion  is  possible  to  45°  without  involving  other  joints,  produced  by 
the  pectoralis  m^or,  anterior  fibres  of  tbe  deltoid,  coraco-bracbialiB,  and 
bv  tne  biceps  if  the  elbow  is  fixed.  This  occurs  on  a  transverse  axis 
tnroagh  the  great  tuberosity  and  glenoid  cavity.  Flexion  is  limited  by 
tension  of  the  posterior  part  of  the  capsule  and  by  the  small  tuberosity 
abutting  against  the  eonicoid  ;  the  movement  is  continued  by  rotation  of 
the  scapula. 

Extnuium  through  16'  \b  produced  by  the  latissimus  donsi,  teres  major, 
poeterior  fibres  of  deltoid,  and  the  triceps  if  the  elbow  is  fixed.    Ezten- 
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MOD  is  hindered  by  superior  mOBcles  uid  approxunatkMi  of  the  ow 
tuberoeity  and  acromioD. 

Abduction  through  90°  is  performed  by  the  deltoid,  aided  bf  iht 
Bupraspinalua,  od  an  ant«r»-postetior  axis  through  the  anatanual  Md 
of  the  humeruH :  further  motion  calls  into  play  accessory  joints— riL 
the  upper  portion  of  the  trapeiius  elevates  the  peak  of  the  sboldB. 
and  the  lower  fibres  of  the  serratua  magnua  pull  the  inferiar  an^  rf 
the  scapula  forward,  rotating  that  bone,  which  raises  its  external  u^ 
Two  otner  joints  share  the  motion — the  acromio-claTiciUar  «T1  ia  jiei- 
ipg  is  stopped  by  the  coracon^lavicular  ligaments,  nest  the  stemi^diTO- 
ular  joint  till  its  motion  is  checked  by  the  costo -clavicular  li^ramem.  ^> 
three  chief  muscles  are  concerned  in  raiMna  the  hand  above  the  hoi. 
and  two  joints  besides  the  shoulder-joint.  Freest  motion  is  up  aad  ftr- 
ward.  Ilie  angle  between  the  sc^ula  and  clavicle  cluuiges  to  aerat 
adaptation  of  the  former  bo  the  chestrwalL 

Adduction  is  accomplished  by  the  sabecajjularisj  pectoralis  my». 
ktisaifflos  dorsi,  and  teres  m^jor.  Total  rotation  is  through  90°,  limiuJ 
by  capsule  and  muscles:  it  is  freest  externally  and  backward  ;  rxMatim 
in  is  produced  by  the  subecapularis,  latisaimus  dorsi.  and  teres  majcr; 
rotation  out  by  the  infraspinatus  and  teres  minor.  {Srcumdmctiat  is  t 
combination  of  all  the  angular  movements  in  succession. 

THE  ELBOW  AND  FOBBABM. 
SoBcribe  the  elbow-joint. 

The  elbow  is  a  hinge  joint  with  screw-Uke  aurfikoes:  really  three  joun 
are  involved,  the  ginglymus  screw,  the  radio-humersl,  and  the  ndio- 
ulnar.  The  lesser  sigmoid  of  the  ulna  and  the  articukr  Buriaoe  of  the 
radius  are  parts  of  cylindrical  Bur&ces,  the  latter  an  arc  of  TsO°.  the 
fonner  of  90°  and  radius  of  i  inch  (12  mm. ).  The  diameter  of  the  curve 
on  the  humerus  at  the  inner  edge  of  the  trochlea  is  16  nun,,  of  the  groan 
of  the  trochlea  11  mm.,  of  the  outer  edge  of  the  trochlea  13  mm.,  and  of 
the  capitcUum  12  mm.  The  articular  cartilage  in  the  elbow-joint  is 
hyaline  and  2  mm.  thick.  Onl:^  so  much  of  the  trochlea  is  covered  bv 
cartilage  as  is  embraced  bythe  sigmoid  cavity  when  the  forearm  is  flexed 
to  90°:  the  parts  remaining  free,  anteriorly  and  posteriorly,  ore  covend 
with  periosteum  and  fatty  pads. 

Tlie  liijniitentt  &re  capgular,  with  thickened  bonds  and  the  orbKular 
ligmnfiit;  the  thickened  hands  are  known  as  onfenor  and  wwftTKW.  ct- 
teraal  lateral  and  external  lateral.  The  radial  insertion  of  the  capsule 
is  the  orbicular  ligament  sorronnding  the  head  of  the  radius  ;  the  cap- 
sule includes  the  coronoid  and  part  of  the  olecranon  foeste,  a  part  of  the 
internal  epicondylc,  but  not  the  external,  the  tips  of  the  coronoid  and 
olecranon  processes. 

The  onfcTibr  thickened  portion  of  the  capsule  passes  from  the  point  of 
the  inner  epicondvie  and  fiom  the  front  of  the  humerus  above  the  coroDo^ 
foBsa  to  the  anterior  margins  of  the  coronoid  process,  and  exteiiu%  into 
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the  orbicular  ligameot  Saperfcially  is  an  oblique  band  paanng  down  and 
out  ^m  the  internal  epicondyle  to  the  orbicular  liganient.  The  fibres 
under  these  are  vertical,  the  aiUerwr  Ugament  o/Barkow,  and  the  deepat 
are  transverse.  The  potterior  part  of  the  capsule  passes  to  the  margin 
of  the  olecranon  process  from  the  lower  end  of  the  numerua,  leaving  the 
npper  part  of  the  fossa  exposed.  The  lowest  fibres  are  transveree,  bridging 
over  part  of  the  olecranon  fossa ;  the  npper  fibres  are  vertical,  thickest 
in  the  median  line,  and  pass  through  a  tatty  pod  in  the  upper  part  of 
the  fuHsa.  These  vertical  fibres  are  Barkow  i  posterior  straight  cubital 
ligament :  oD  either  aide  of  it  the  capsule  is  as  thin  as  a  bursa. 

The  intemul  lateral  Hgamail  is  fan-shaped,  rises  froni  the  lower  and 
back  part  of  the  root  of  the  inner  epicondyle,  and  consists  of  three  por- 
Uons:  (1|  a  posterior  humero-otecranon  part,  helping  form  the  groove 
for  the  ulnar  nerve;  (2)  au  anterior  humero-ooroiwtd  part;  and  (3)  an 
oUcTono-eonmoid  portion,  deepening  the  aijnnoid  cavity. 

The  aUemal  lateral  ligament  is  not  so  distinct  as  the  internal,  is  at- 
tached above  to  a  depression  below  the  eitemal  epicondyle,  and  below  to 
the  orbicular  ligament  and  posterior  interosseous  border  of  the  ulna  (not 
into  the  radius,  or  M  rotation  would  be  impaired).  It^ivessome  strength- 
ening bands  to  the  anterior  ligament,  forming  a  cruciform  arrangement. 
The  supinator  brevis  rises  from  this  ligament  in  part.  The  brachialis 
antieus  muscle  inserts  a  band  into  the  anterior  ligament,  the  triceps  a 
band  into  the  posterior.  The  anconeus  rises  from  the  capsule  between 
the  external  condyle  and  external  border  of  the  olecranon. 

The  orbicular  Uffnment,  lig.  annulare  radii,  is  the  thiultest  part  of,  and 
IB  the  inferior  radial  edge  of,  the  capsular.  It  is  ^  inch  (10  mm.)  broad, 
and  is  the  only  ligament  of  the  superior  radio-ulnar  articulation  which  is  a 
lateral  ginglymus  joint  The  ligament  is  attached  by  each  end  to  the  ex- 
tremities of  the  small  sifcmoid  cavity,  surrounds  the  head  of  the  radius, 
forming  four-Gtlhs  of  a  circle.  It  is  broader  in  the  upper  part  of  the  cir- 
cumference than  below,  grasping  the  head  of  the  radius  more  firmly. 
The  supinator  brevis,  extena.  carpi  uln.,  exteoa.  min.  dig.,  and  extena. 
com.  d]g.  rise  in  part  froln  the  orbicular  ligament 

The  mpioviid  memhranf  is  extensive,  lines  the  capsule  and  orbicular 
Ggament,  entering  into  the  articulation  between  all  three  bones. 

There  are  inequalities  between  the  sigmoid  fossa  and  trochlea  which 
are  filled  in  with  synovial  membrane  or  iutty  pads:  there  is  another  pad 
in  the  gmall  siftmoid  cavity.  The  capsule  is  reinforced  by  intra-  and  ex- 
Irarajisiilar  pads,  both  in  the  coronoid  and  olecranon  fosstc.  This  allows 
free  gliding  of  muscles.  The  triceps  pulls  up  the  wrinkled  capsule  in 
extension,  the  braohialia  antieus  in  flexion. 

The  mutda  in  rdatioa  to  the  joint'  are,  in  front,  the  brachialis  anti- 
eus ;  behind,  the  triceps  and  anconeus ;  externally,  the  supinator  brevis 
and  Bupinato-extensor  group ;  internally,  the  pronato-flexor  group. 

What  bnna  an  nUt«d  to  the  Joint  7 
(1 )  Superficial  olecnuion  between  tendon  of  triceps  and  skin :  Clt  dij^p 
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olecraDOD,  between  tendon  of  triceps  and  bone ;  (3)  at  inner  margin  of 
InBchialis  anticuB;  (4)  bicipital  bursa,  between  tendon  of  biceps  and 
bone;  (5)  epicondylar  burese,  aubcutaneous ;  (6)  sometimes  a  refro-«pi- 
trochlear  behind  the  inner  epicondjle,  relal«d  to  the  ulnar  nerve. 

Nerves  are  from  the  ulnar,  median,  muBculo-Bpiral,  internal  cntaneona, 
and  nerve  of  Cniveilhier  (from  the  branch  of  tlie  musculo-cutaneous  to 
the  biceps). 

Arlertet  are  derived  from  an  anaatomosis  between  the  inferior  and  su- 
perior profunda,  anostomoticii  magna,  anterior  and  poeterior  ulnar  recur- 
rent, int«roB!>eous  recurrent,  and  radial  rocurrent 

Action. — The  humero-ulnar  jomt  possesses  flexion  Mid  estension,  no 
lateral  movement  or  rotation. 

FlKxinn  of  150°  is  possible,  produced  by  the  supinator  longus,  bicepa, 
bracbialia  amicus,  and  muscles  from  the  inner  condyle  :  it  is  checked  d; 
contact  of  sort  parla,  posterior  part  of  canaule,  and  posterior  part  of  in- 
ternal and  external  lateral  ligaments,  not  by  bone. 

Exlentian  [after  flexion)  goes  through  150°  by  the  triceps,  anconeus, 
extensors  of  the  wrist,  and  common  extensors  of  fingers:  it  is  checked 
by  the  anterior  part  of  the  capsule  and  anterior  paria  of  tbe  external 
and  internal  lateral  ligaments,  not  by  bone. 

Supination  (rotation  out)  and  pronation  (rotation  tn)  occur  through 
90°  in  the  radio-ulnar  and  radio-nmneral  jomts  on  an  axis  throuj^h  the 
head  and  neck  of  the  radius  and  styloid  prooess  of  the  ulna.  Supina- 
tion is  performed  by  the  biceps  strongly,  by  the  supinator  longos  and 
brevia  and  extensois  of  the  thumb  \  pronation  by  the  pronator  tsaii  terea 
and  pronator  quadratua;  in  this  last  motion  there  la  a  "winding  up" 
of  the  bicepa  and  supinator  brevis.  These  rotary  movements  mb 
chedeed  by  the  oblique  ligament,  orbicular,  and  capsular,  by  the  inter- 
osseous membrane,  by  the  inferior  articulation,  and  l)y  musclee.  If 
sliding  of  soft  parts  on  the  ulna  is  hindered,  pronation  and  snpinatioa 
are  larjjely  checked. 

Experimf  lit.— ^Y^rmt  the  hand  pronated  through  a  round  hole  in  « 
board :  if  it  be  the  right  hand,  mark  on  the  board  the  position  of  the 
styloid  process  of  the  ulna,  as  at  a.  Kupi- 
nate  the  hand,  and  the  ulnar  styloid  pro- 
cess will  be  found  at  h. 

Wliftt  Is  the  explanation  if  the  ulna  has 
no  lateral  motion  7 
The  first  movement  back  from  a  is  of  ex- 
tension, which  occurs  at  the  elbow-joint ; 
the  next,  near  c,  is  adduction,  and  occurs 
at  the  shoulder- joint;  the  final  movement 
to  6  is  flexion  at  the  elbow.    When  ro- 
we  have  ext«nsion,  abduction,  and  flexion  in  orrler. 
be  firmly  fixed  as  in  a  vice,  so  an  to  prevent 
the  shoulder-joint,  the  styloid  of  the  uhia  will 
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not  change  poeitJOD,  and  the  ezpeiimeot  oonld  not  be  done  in  th«  above 
aperture. 

Describe  the  »cc«sboit  ligaments  of  Uie  bones  of  tlte  fioeaim. 

(1)  Oblique;  (2)  interoofous.  The  oblique  ligament  (chorda  trans- 
veisalis)  b  a  flatly-rounded  cord  ninning  from  the  tubercle  of  the  ulna 
on  the  coronoid  process  down  and  ont  to  a  point  on  the  radius  a  lililc 
below  the  bicipital  tuberoeity.  he  fibres  have  an  opposite  direction  Ui 
those  of  the  ioteroaseous  ligament.  The  oblique  may  be  wanting,  or  may 
exist  as  a  tendinous  slip  to  the  flexor  lon^.  poll. ;  it  may  be  double,  the 
upper  band  passing  Irom  the  small  ai^oid  notch  and  orblcttlar  ligament 
to  a  point  above  the  bicipital  tuberosity. 

The  inleroneou*  ligavieut  (membrane)  connects  the  interosseous  ridjies 
of  the  radius  and  ulna.  The  fibres  pass  down  and  in  to  the  ulna  in  such 
k  direction  that  if  the  hand  press  a^inst  resistance  the  radius  would 
dra£  the  ulna  after  iL  The  ligament  is  divisible  here  and  there  into  scv- 
crallayers,  some  fibres  coming  from  the  anterior  surface  of  the  radius. 
It  is  deficient  above,  commencmg  on  the  radius  at  the  insertion  of  the 
oblique  ligament,  leaving  a  space  between  the  two  for  the  posterior  in- 
teroescous  vessels.  Just  above  its  loner  end  is  an  oblique  oj>ening  be- 
tween two  layera  of  the  ligament  for  the  passage  of  the  anterior  interoe- 
seous  vessels.  The  lower  edge  is  almost  vertical,  the  fibres  ending  higher 
on  the  ulna  than  on  the  radius  and  ninnincin  a  direction  opposite  to  the 
fibres  above :  this  lowest  split  between  tlie  ligament  and  ulna  is  filled 
with  fat  and  covered  by  the  pronalorqnadratus  muscle.  Sonic  fibres  go 
to  the  posterior  annular  ligament  The  object  of  the  ligament  is  mus- 
colar  attachment  with  economy  of  weight 

Deacriba  the  inferior  ndio-nlnar  articalatioii. 

A  lateral  ginglymns  joint  between  the  head  of  the  ulna  asd  sigmoid 
cavity  of  the  radius.  ITie  ligaments  are  the  anterior  and  jxuiten'or  radio- 
vlnarand  tri/inffu/ar  Hiiro-cartilage.  The  anterior  ana  posterior  liga- 
ments are  narrow  bands  ^lassing  transversely  over  the  joint,  as  indicated 
l^  their  names.  The  triangular  ligament  is  plaued  beneath  the  ulna, 
attached  by  its  apex  to  the  base  of  the  styloid  process;  its  under  surface 
articulates  with  the  cuneiform.  The  synovial  membrane  is  very  exten- 
sive, the  mem/n-nna  naccifirrmit. 

Actinia  are  supination  and  pronation. 

THSI  'WRIST  AND  OARPUS. 
Describe  the  radlct-cftip&l  or  wiist-jolat. 

This  is  a  condyloid  articulation  between  the  radius  and  triangular  car- 
tilaee  above,  the  scaphoid,  semilunar,  and  cuneiform  below. 

The  lioamenls  are  ejrirmal  and  vitenial  lateral,  anterior,  and  poxtf- 
riitr.  The  two  former  are  rounded  cords  passing  respectively  from  the 
styloid  process  of  the  radius  and  ulna  to  the  end  carpal  bones  of  the  firet 
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row.  The  anlmor  UgatMni  is  a  broad  membranous  band  oonnectiag 
the  anterior  surfaces  of  the  bonee  fomtin^  the  articulation.  The  po^e- 
rior  ligament  is  less  strong  than  the  anlenor,  and  paasee  from  the  radios 
to  the  dorsum  of  the  first  three  carpala. 

Uentlon  the  Ugunentii  of  the  csipns. 

There  are  three  sets :  ] ,  articulations  of  first  row  have  two  dorwd,  two 
palmar,  and  two  tnterotttou*  Ummentfl ;  2,  articulations  of  the  second 
row  have  three  dorsal,  three  palmar,  and  thrte  interoarma  hgamcDts; 
3,  articutations  of  the  two  rows  with  each  other  have  anterior,  potterior, 
exiertiol  lateral,  and  interaal  lateral  hgaments. 

What  are  the  ligamentB  connectiiig  tlie  carpns  wltb  tlw  mata- 
caipnfl? 

The  first  metacarpal  bone  and  the  trapecium  have  a  capsule  and 
separate  s^ovial  membranes.  The  joints  between  the  carpus  and  four 
inner  metacarpals  have  dorsal,  plantar,  and  intero»teov»  liKaments. 

The  s^ovial  membranes  of  all  the  joints  in  the  carpus  and  wrist  proper 
aiefive  in  number. 

What  are  the  remaining  ligaments  td  tbe  metacaipna  and 
phalanges? 

Of  the  metacarpals  with  each  other,  there  are  the  doniil,  palmar,  and 
interoueous  ligaments :  their  digital  exIreinitJes  are  connected  by  a  nar- 
row band,  the  transverse  ligament,  presenting  four  grooves  for  tendons. 

The  mctacarpo- phalangeal  articulations  have  anterior  and  two  lateral 
ligaments.  The  interphalangeal  articulations  also  have  anterior  and  fuw 
laical  ligament*. 

Banle'a  Deacrlptiou  of  the  Wriat-  or  Hand-Joint. 

This  ioclDdu  the  lower  rsdio-alnar  articalatlon,  Iho  artlculBtlon  of  the 
forearm  with  the  carpus,  the  intercarpal  and  carpo-metacarpal  artlcnUtians. 
Their  movemeota  are  all  mutually  compenBatoiy,  and  many  ligamenta  an 
common.  To  the  humerus  is  attached  the  ulna,  to  the  ulna  tbo  ndioa,  and 
to  the  Tadlns  the  hand. 

1.  The  lower  ladto-uIiiBT  l8  a  rofofim  joial.  The  curve  of  the  ulnar  artica- 
lar  anrCace  >nd  that  of  the  sigmoid  cavity  are  not  concentric  arcs,  the  former 
beiuft  a  half-circle  of  j  inch  (16  mm.)  radius,  and  the  latter  an  uc  of  45°  of 
1  iach  (26  mm.)  radius.  The  ligaments  Km  eamtar  and  iilrrnrtinlar.-  the 
latter  n  nob  intcrarticnlar  in  the  usual  sense,  but  is  an  eit(?>isiDa  ioward  of 
the  lower  end  of  the  radius.  At  its  base  it  is  attached  to  a  promlneot  ed|n  of 
the  radius  lielow  the  sigmoid  cavitj- ;  at  its  apex  It  is  sCtiichcd  by  two  t«ads, 
an  upper  to  a  little  cavity  at  the  Imjw  of  the  styloid,  and  a  lower  to  the  outer 
lurface  of  that  process:  vessels  past  between  the  two  bauds.  Its  U|imT  sur- 
face articulates  with  the  head  of  the  ulna;  its  lower  is  concave  and  fonni 
put  of  the  carpal  Joint.  It  is  perforated  in  ihe  centre  in  40  percent,  of  casoi, 
and  is  t  inch  (6  mm.)  thick  at  its  upei. 

The  capsule  is  strong,  and  coutinuous  below  with  that  of  the  radio-carpal 
Joint:  anteriorly  some  fibres  of  the  pronator  qnadntos  are  attached,  by  which 
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Knd  trmDBTene  Abrea,  uid  ia  covered  on  the  alDM  side  by  the  common  caipal 
ligament  fannnlar).  It  pMua  between  tbo  bones  of  the  foTC&nn  atnDt  }  inch 
(6  nun.)  tbore  the  CArtilagiDoas  Bar&cee,  ending  in  >  blind  sac.  The  tynovial 
»  vary  in  number  and  fonn :  thin  tht'eads  or  tabs  or  strong  folds  rise 
_  .-le  posterior  and  inner  capsular  wall. 

:.  Jtadio-carpal  Joint. — A  line  psaeing  between  the  radius  and  ulna  divides 
the  Innar  bone,  so  that  tbe  scaphoid  and  outer  lialf  of  the  lunar  articulate 
with  the  ndinsi  the  inoer  half  of  the  lunar  and  the  pyramidal  articulate 
with  the  triangnlar  flbro-cartilage.  The  carpal  bones  of  this  Joint  are  con- 
nect^'d  bv  strong  interosseous  ligamente  flush  with  the  upper  articular  bdt- 
facea.  The  extent  of  articular  surface  on  the  carpus  is  greater  than  that  on 
the  forearm,  bnt  the  convexity  is  smaller  than  the  concavity,  so  that  contact 
ia  mesial,  with  roam  for  tat^nU  synovial  pouches.  The  frontal  arc  of  the 
Joint-surface  of  the  ndius  is  68°  of  1  j  inches  (IS  mm.)  diameter;  the  sagittal 
arc  is  64"  of  1  inch  (18  to  32  mm.)  diameter. 

The  eapMnlt  is  pretty  firmly  stretched  iYom  the  edges  of  the  upper  to  the 
edges  of  the  lower  juint-snrbces :  it  ia  shortest  and  least  yielding  between 
the  radios  and  Innar,  serving  aa  an  axis  of  rotation.  The  strengthening 
fibres  of  the  capsule  are  continnous  with  tho«e  of  the  Joint  above.  Sj/iumal 
fitldt  are  in  the  posterior  and  nlniir  comers  of  the  joint-cavity;  synovial 
bands  with  concave  edges  (ligg.  mucosa),  in  connectien  with  the  interosseous 
ligaments  of  the  first  row,  spring  from  the  anterior  and  posterior  parts  of  the 
capsule.  This  Joint  may  communicate  with  that  of  the  pisiform  or  with  the 
carpal  Joint  by  the  lack  of  an  interosspons  ligament. 

3.  OjfjMi  Jvial.— This  is  between  the  bones  of  the  lower  row  and  those  of 
the  upper,  excepting  the  pisiform.  The  trapezoid  and  trapezium  are  con- 
nected at  their  lower  edges  by  a  tbin  interosseous  ligament:  there  is  none 
between  the  trapezoid  and  os  magnum,  where  the  carpal  as  a  rule  commu- 
nicates with  the  carpo-metocarpal  Joint ;  ttae  cleft  between  the  os  magnum 
and  unciform  is  closed  by  a  large  mass  of  conntctive  tissue  prolonged  as  a  thin 
membrane  between  their  arttcniar  sarfacea.  The  articular  cartilages  of  all  the 
carpal  bonesare  hyaline,  and  ^  inch  (i  to  1  mm.)  thick.  The  beadof  thcosmag- 
onm  prqjects  into  the  cavity  of  the  scaphoid  and  lunar,  allowing  fleilon,  ex- 
tension, and  rotation  and  lateral  immobility :  the  axis  of  rotation  is  through 
the  length  of  the  os  magnum,  that  of  flexiou  and  extension  across  Its  head. 

The  capiuU  of  this  Joint  includcfl  the  edges  of  the  cartilaginous  surfaces. 
It  shows  transverse  folds  anteriorly  in  flexion  and  posteriorly  in  extension. 
Syurrial  feldt  fill  the  comers  and  cicfu  between  the  hones. 
1.  Tbepiti/DnnjMHf  has  a  weak  capsule,  attached  at  some  distance  from  the 
articular  surface*  ot  either  bone  14  mm.  distant  from  that  of  the  pisiform). 

5.  Thr  CmrraJ  Carpo-netaearvot  Joinl. — This  Is  made  up  of  very  irregular 
Jolnt^urfacm  covered  by  hyaline  cartilage  1  to  )  mm.  thick. 

The  captuU  Is  strong,  and  fastened  immediately  to  the  edge  of  the  carti- 
laginous snrfaciH  by  which  the  bases  of  the  metacarpals  articulate  with  each 
other  and  with  the  carpus.  The  pouch  between  the  bases  of  tlie  third  and 
fourth  metacarpals  ia  divided  by  an  Interosseous  ligament  into  two  parts,  an 
anterior  and  posterior.  In  this  same  region  a  sagittal  synovial  fold  passes  up 
between  the  Ds  magnum  and  unciform,  and  may  completely  divide  the  carpo- 
metacarpal Joint. 

0.  The  Ikumb-carjial  joint  Is  eltlptleal,  saddle-shaped,  so  that  the  convexity 
of  each  snrfaee  seems  to  be  n-eelved  into  the  cavity  of  the  other :  It  makes 
an  angle  of  45"  with  the  burlioutal,  the  eilvnial  edge  being  the  highest. 
TbecapmJ*  is  attached  close  to  the  Joint  surfiwe  of  the  trapezium,  but  abuiit 
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tinch  (6  mm.)  mwmj  from  that  of  the  flrat  motuarpal.    A  iinMMal/aU  3  mm. 
rood  ezteoda  BToand  thejoiut-csvity,  weakest  on  the  rsdiki  side. 
The  nervet  at  the  above  Joints  are  from  the  nlnai,  inediMi,  and  porterioi 
intetMaeona. 

Arieriu  of  the  radiOMSrpal  Joint  aie  from  the  anterior  and  pooterior  evpatl 
arches,  the  radial  and  Dinar;  Rir  carpal  and  carpo-metaearpal  are  anterior  and 
posterior  carpal  arches,  anterior  and  posterior  intenwaeoos,  and  deep  palmar 

Action>. — In  the  radio-cami  joM  there  lis  flexion  aesociated  with  add nction, 
extension  associated  with  nnduction  :  addaction  is  posa[ble  to  45°,  as  the  nlua 
does  not  descend  bo  low  as  tlie  radius;  abduction  ia  slight;  flexion  ia  less  than 
extension.  When  the  hand  is  flexed,  it  cannot  be  ad-  or  abducted,  a«  the 
lateral  parts  of  the  cst»ii1e  are  taat.  There  is  no  robktion  provided,  as  the 
proDBtion  and  supination  of  the  radius  answer  that  purpose. 

In  the  carpal  jotnt  flexion  is  freer  than  extension ;  rotation  is  preaent,  bat 
no  lateral  motion. 

lu  the  earpo-nelacaTvai  joint  there  is  some  flexion  and  extension  on  a  timns- 
vene  axis,  poasibi;  a  little  rotation  on  a  long  axis.  Movements  are  freest  at 
the  margins  of  the  metacarpus  and  least  in  the  centre;  the  escDlsion  of  the 
metacarpal  of  the  middle  flnger  does  not  exceed  U°. 

The  tymwiol  eavUia  are  Ave  in  onmber:  <I)  between  ntdios  and  nlna,  nlna 
and  fibro.cartilage ;  ISI^n  indio-cupal  joint;  (31  in  car|ial  Joint  and  carpo- 
metacarpal; (4)  In  thumb-carpal  Joint;  (5)  in  pisiform  Joint. 

ACCaSSOBY  UQAMBHTS  OF  THB  WRIST. 

(a)  What  ia  fcenerall;  known  as  the  annular  ligament  ia  partly  Ihicial  and 
partly  ligamentous.  The  faaclal  portion  is  Only  transverw  bands  of  the  bseia 
of  the  furvarin,  and  la  called  the  lif.  carpi  ammuite.  There  is  no  natanU, 
but  a  practical,  division  Into  anterior  and  posterior  parts  (radial  and  ulnar). 
The  highest  bundles  of  the  ulnar  fortioK  begin  in  the  middle  of  the  posterior 
surface  of  the  forearm  1  inch  above  the  ndiu-carpal  Joint,  and  run  obliquely 
Inward  and  down  to  the  ulnar  margin  of  the  wrist,  and  are  inserted  into  the 
extensor  carpi  nlnaris  tendon.  The  neit  lower  set  of  flbres  rise  from  the 
prominent  ridgo  on  the  radias.  bounding  eiternslly  the  groove  for  the  ex- 
tensor sec.  inter,  poll.,  and  paos  around  internally  to  the  sumnjit  of  the  pisi- 
form. Farther  down  follow  flbroa  from  the  styloid  process  of  the  radius  to 
the  piaiform  and  ulnar  edge  of  the  Sfth  metacarpal.  The  Qbm  passing  tothe 
piailorm  atop  there  ;  those  above  and  below  this  are  continued  eiternallr,  lO 
that  a  cleft  ia  left  through  which  the  ulnar  nerve  and  veswU  pass  fri>m  be- 
neath the  deep  fascia. 

The  radial  nrrftan  of  the  common  carpal  ligament  passes  from  the  ridge  on 
the  radias  adjacent  to  the  extensor  secundi  poll,  tendon,  over  the  other  two 
oitcDsoTS  of  the  thumb,  becomes  continuous  with  the  fa.'wia  over  the  ball  of  the 
thamb.paMes  over  the  radial  vessels  and  tendon  of  the  flexor  carpi  rod.,  and  here 
unites  in  part  with  the  tendinous  layer  of  the  "proper  volariig.  of  thec»rpuB;" 
it  passes  on  ulnarward,  and  divides  into  a  superficial  and  deep  layer,  the  former 

foing  to  thesunimitof  the  pisiform, covering  the  ulnar  nerve  and  vessels,  the 
stter  passing  beneath  them  to  Join  the  ligamentous  portion  of  the  annular 
llgament-~i.  t.  the  lig.  a.  volare  proprium.  Id  front  of  the  flexor  lendoos 
are  therefore  two  ligaments,  grown  together,  only  separable  by  the  knife  in 
the  region  of  the  paluiaris  loogus  ;  thesaperRcial  one  iafuRia,  llg.e.  commaon. 
the  deep  one  is  ligamentons,  the  lig.  o.  vol.  proprium,  and  both  together  form 
the  anterior  annular  ligament  of  Clray. 

■      ■  "-    l<o/l*ei>anai.%r/«<'.-UD  the  back  of  the  wrirt.  between 
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the  lig.  e.  comm.  (pooterior  annular  lig.)  and  the  Jointo,  is  a  layer  of  IsU;  con- 
nective tiame  conUining  vascnlar  network,  cnshioning  the  grooves  and  form- 
ing partitiiHi  walla  betweui  some  of  the  ezteasor  tendons:  some  of  it  pMSM 


Xtoral  Surfug  of  Wrl»t 


,  J.  carpi  doraale  profundum),  FiK- 10.  Ttig  consiets  of  (1)  nearly 
Btiaigfat  flbres  from  the  ulna  U>  the  pyramidal  (py) ;  (3)  tbre«  bundles  of  con- 
Terging  and  arched  fibres  t«  the  pyramidal  from  the  iower  margin  of  the  ra- 
dina,  its  styloid  pracmi,  aod  the  BCaphoid  ;  (3)  atiaight  flbree  from  the  styloid 
of  the  radiaa  to  the  scaphoid  (s) ;  thence  to  the  trspeziam  and  trapezoid ;  (<) 
from  the  lowest  arched  band  slim  go  ta  the  oa  magnum  and  uncifanQ  ;  15)  a 
bnad  band  (*)  from  the  pyramidal  to  the  unciform,  thence  to  the  base  of  the 
flllb  meUcsrlial ;  (6)  aometimes  a  aartaw  band  (**}  from  the  radius  to  the  os 
magna  m. 

2.  Short  Dorial  LigatMnU  ofUtt  Carpia  [ligg.  carpi  dorsalia  brevia).— These 
include  all  which  connect  ai^acent  bone» — vii.  ligg.  inlercarpea,  earpo-mtta- 
tardea,  and  intermeUiearpta,  The  dorsal  intercarpals  are  flat,  transverse,  or 
oblique,  and  only  in  the  lower  row  ;  those  seen  in  the  upper  row  are  posterior 
edges  of  interosseous  ligaments.  The  dorsal  carpo-melocarpBlspass  obliquely 
between  the  parts  indicated  (Fig.  101 ;  as  a  rule  each  meUcarpal  is  united  to 
twocarpals,  only  one  for  the  flrat.  These  ligaments  on  the  second,  third,  and 
fifth  metacarpals  are  united  with  the  radial  and  ulnar  extensors.  The  dorsal 
Intermelaarpals  are  transverse  bands  (Fig.  10)  between  the  metacarpal  bases, 
foot  Id  nnmber;  the  one  between  the  tbomb  and  iodei  ia  of  varying  strength. 

(c)  Aceettorjf  BandM  of  th«  AtUervrr  Sutjaee. — 1.  The  proper  volar  ligamtTit  of 
Ike  carpat  (lig.  carpi  volare  proprium).  This  forma  a  bridge  over  the  ante- 
rior hollow  of  the  carpus,  and  a  great  support  to  the  upper  part  of  the  hand  ; 
it  may  be  called  the  ligamentous  portion  of  the  annular  ligament.  Oo  the 
ulnar  side  it  riaes  from  the  radial  edge  of  the  pisiform,  from  the  hook  of 
the  unciform,  and  from  the  plso-uncifotm  ligament,  and  sometimes  from  the 
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baaos  of  the  faartb  and  SIth  metacuixila  :  ndiall;  It  riaes  bom  tbe  styloid 
process  of  the  radius,  tbe  rsdio-oupal  joint  eapfinle,  tbe  tnbenmity  of  the 
scaphoid  and  trapezium,  and  base  of  the  (list  metacarpal.  Beatdes  these  >t- 
tacbmenta,  it  is  connectfld  with  tbe  deep  volkr  lig.  on  either  aide,  the  two 
tojccthar  forming  the  canat  for  the  passage  of  tbe  flexor  tendons.  The  middle 
third  of  the  ligament  is  connected  with  the  lig.  c  comm.  and  palmaris  long, 
tendon  ;  below  it  is  coutinuous  with  the  deep  layer  of  tbe  palmar  fascia. 

2.  The  deep  volar  lif/amaii  af  tht  earpm  dig.  cupi  Tolara  profandum,  Vpr. 
Fig.  11).  There  is  a  fascia  continuons  with  that  covering  the  pronator  quad- 
ratus  passing  over  the  hand-joints  to  the  anterior  surface  of  tbe  palmar  inter- 
ossui :  if  this  be  removed,  there  is  left  a  shining,  strong,  ligamentoos  mass 
divisible  into  three  parts — the  aratate  above,  the  radiaie  in  the  middle,  and 
the  tratmertt  below  |lig.  carpi  V,  protonduni  atouatum,  radiatnm,  and  trans- 

(1)  Tbe  npper  fibres  of  the  arauUe  (Vpa)  pass  transversely  on  tbe  capsnle 

from  the  lower  end  of  the  radios  to  the  triangular  fibio-cartilage ;  (2)  the 

next  set  pass  in  an  arched  nutnaei  from  the  styloid  of  the  radios  to  the  P7T»- 

FlO.  II. 


midal;  they  there  unite  with  (3)  straight  fibres  from  the  base  of  the  styloid 
process  of  the  ulna  to  the  os  magnnm  ;  (4)  fibres  also  pass  from  the  styloid  of 
tbe  radius  and  from  the  cuneiform  to  converge  upon  the  os  magnum. 

Tbe  mid^  portion  of  this  deep  ligainent  ( Vpr)  sends  its  fibres  ndiall.v  from 
the  OS  magnum  in  three  directions,  internally,  external !y,  and  downnrd. 
Those  going  straight  down  descend  to  tbe  third  metacainj  ;  others,  approach- 
ing a  transverse  direction,  go  to  the  second  metacarpal  on  one  side  and  the 
fourth  and  fifth  on  the  other.  The  internal  fibr«  go  to  the  unciform  and  its 
process,  and  upward  to  the  pisiform  joint,  and  there  turn  forwanl  to  fijrm 
the  proper  volar  ligament  iligamentoui  fwt  of  tho  annular).    The  external 
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flbns  (to  to  tho  nlD&r  side  of  tha  flexor  rarpi  rsdialiB  tendon,  to  the  tnpexold 
snd  tuberosity  of  the  scaphoid. 

The  Iraanena  porlUm  (Vpt)  connecta  the  banefl  of  the  lower  row  together, 
the  baiHw  of  the  metacariNUii  toKetber,  and  these  two  seta  of  boneB  niih  each 
other.  The  bundles  form  a  triaDgalar  maas  with  its  apex  down  and  attached 
to  the  third  metacarpal ;  the  baas  is  formed  of  transverse  bands  covered  by 
the  radiate  lifcameot  which  pass  from  bone  (o  bone  between  the  tiapoiium 
and  Dociform,  between  the  second  and  fifth  metacarpals.  The  flbrea  from  the 
third  metacar]>al  (to  exlemailj  id  two  Uyere,  a  anperficial  one  in  front  of  the 
tendon  of  the  flexor  c.  radial  is  (Rl.  Fig.  II),  and  into  the  tlfE-c  vol.  propnnmi 
a  deep  one  behind  this  tendon  to  the  second  metacarpal  andtrapeziam  ;  of  the 
intorual  &brt«,  the  deepest  go  to  tbe  fourth  and  fifth  metacarpals,  and  the  sn- 
perflcial  to  the  unciform  and  pisu-metacarpal  ligament. 

The  beiKht  of  Ihc  lig.  c.  vol.  proprlum  is  abont  1  inch  (98  mm.) — i.  e.  this  is 
the  length  of  the  can^  enclosing  the  flexor  tendons  and  median  nerve.  Tbe 
lower  opening  of  tbe  canal  is  |  inch  (SI  mm.)  in  a  transverse  direction,  { 
Inch  111  mm.)  in  a  sagittal  direction.  Diverging  from  the  sides  of  this  opening 
are  tbe  muscles  of  the  little  linger  and  those  of  the  ball  of  the  thnmb. 

A  carpo-metacarpal  band,  Cm,  passes  from  the  taberoaity  and  ridge  of  the 
trapezium  to  the  base  of  the  flret  metacarpal. 

(d)  Antttmy  I.iqamtntU  o/  Ou  Ulnar  Si<U.—(l)  Piso-hamatnm  (Ph,  Fig.  11), 
tram  the  apex  of  the  pisiform  to  the  hook  of  the  unciform,  nnlted  at  its  upper 
edge  with  the  lig.  c  vol.  proprium  ;  (S)  lig.  piso-mctacarpenm  (Pm).  really  a 
oontiuuntlon  of  the  flexor  carpi  nln.  tendon,  passes  fan-shaped  from  the 
pisiform  to  the  anterior  surface  of  the  base  of  tbe  fifth,  fonrtb,  and  third 
metacarpals;  <3I  lig.  hamo-Dit'tararpeum,  Hm,  passes  from  the  nlnar  sarfoce 
of  the  hook  of  the  unciform  to  tbe  flnh  metacarpal. 

(<)  Artratorjf  LinaMoilt  of  Ihe  InltrtpiKet  of  tht  Mttacarpall. —LiKg.  Inter- 
metacarpea  interoiaea.  connreting  tbe  bases  of  tbe  metacarpals,  strengthening 
tbe  capfulcs  below,  and  running  from  tbe  posterior  edge  of  the  eitemsl  bone 
to  the  anterior  edge  of  the  intemal  one. 

Mttacarpo-phaianfital  Artinlntiim; — The  head  of  a  metacarpal  bone  with  its 
hyaline  cartilage  forms  a  half-sphere  of  j  inch  (U  mm.)  radius,  with  a  segment 
cut  off  from  each  side.  The  concavity  of  the  articulating  phalanx  is  ijuite  flat. 
and  belongs  to  a  curve  of  greater  radius  than  the  head  it  receives,  (a)  The 
eapMute  is  very  thin,  but  strengthened  on  all  Bidea  by  ligaments  or  tendons,  and 
in  lined  by  synovial  tissue.  In  the  thumb,  sometimes  Index  and  little  finger, 
are  to  be  found  in  the  anterior  wall  of  the  capsule  sesamoid  bones:  their  sur- 
faces, which  lie  in  the  Joint-cavity,  are  covered  with  hyaline  cartilage,  and  a 
synovial  fold  runs  between  tbem. 

<b|  Aerrttorf  Hatult,  Two  lateral  ligaments,  lig.  acceasorium  (radiale  and 
ninarel :  tbnv  arp  rounded  cords  mnning  on  either  side  from  the  tubercle  on 
tbe  side  of  the  head  of  the  metacarpal  and  a  little  fossa  in  front  of  this  to  the 
basF  of  tbe  first  phalanx. 

The  anterior  tigament*  (llgg.  capitulomm  volaria)  are  mado  of  transverse 
bandn  ooming  from  several  directions:  the  connective  tissue  covering  the  in- 
toTmnei  presenU  near  the  heads  of  the  metacarpals  strong  tmnsveTse  Hbrts 
which  pass  over  the  capsule  and  between  the  capsules  of  tbe  four  inner  meta- 
earpu-phalangeal  joints,  A  part  paa«fl  forward  on  either  side,  and  forms  a 
smooth  tube  for  the  flexor  tendons  over  the  Joints,  and  for  tbe  lambriral 
mnscli*  over  the  llgg.  capitnlorum  ant-  The  anterior  walls  of.  the  tubes  for 
the  flexor  tendons  are  the  iigg.  H^aalia,  transverse  bands  fasteni^  to  the 
edges  of  Ihe  phalanx.  These  are  also  (ligg.  darialia)  connected  with  the  ante- 
rior and  side  walls  of  the  capaule,  which  pass  back  over  tbe  lateral  ligaments 
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through  some  tendiaong  fibres  of  the  interoaeei  to  the  ezteDsor  tendotu,  which 
are  enclosed  hy  them,  uid  thus  held  down  for  the  protection  of  the  back  of 
the  Joint.  Lower  transrerse  dorsal  bands  (ligt-  tapitidorum  dmtalia)  are 
streMbed  trmn  6nger  to  finger  between  the  ilgg.  doraalio. 

Sometimea  there  are  bniste  between  thea^acentjoint-capaalra  at  the  lower 
ends  of  the  mel«carpals. 

The  mmrnKntt  of  these  Joints  are  flexion,  extenaion,  ad-  and  abdnction,  cir- 
cumdnction,  and  rotation.  When  the  finger  is  flexed,  the  lateral  ligamenta 
are  tense  and  prevent  ad-  and  abdnction  of  fingei*  and  rotation  of  the  first 
phalanx  on  a  long  axis. 

ArlKHlationt  of  Ike  Phalanfa, — OaptuUir  and  attettory — (m  latanl,  lifg.  tagi- 
mUia,  ligg,  donalia,  and  TeHHoeula  (siKJimiai  (folds  of  aynoTial  membmne).  Ana- 
logues of  the  ligg.  cspitolomm  (transverse  ligament,  Qiay)  remain  la  fibrona 
septa  pBtsine  iBlenll?  from  the  capsules  to  the  skin  of  the  fiogerB. 

Movemmti  are  Beiion  and  extension. 

ARTTOXJLATIONS  OP  THE  LOWER  EXTREMITY. 

THE  PBLVIO  QIBDLR 
Describe  the  special  ligament  of  the  hip-bone. 

This  is  the  obturator  ligament,  or  membraDe  p&rtly  closing  iq  the  ob- 
turator foramen,  presenting  biubII  holes  here  and  there,  in  some  places 
layers  and  a  general  horiiontal  direction.  As  it  passes  from  one  obtura- 
tor tubercle  to  the  other  it  forma  the  obturator  canal,  passing  down  and 
forward,  filled  with  fat,  the  obturator  vessels,  and  nerve.  Above  and 
anteriorly  the  ligament  is  attached  to  the  margin  of  the  foramen  on  a 
plane  with  the  anterior  (really  inferior)  surface  of  the  os  pubis;  below 
and  behind  it  is  attached  so  as  to  be  flush  with  the  pelvic  surface  of  the 
OS  pubis.  From  its  inner  margin  rise  fibres  of  the  obturator  intemus 
muscle,  and  from  the  lower  part  of  the  outer  margin  fibres  of  the  obt. 
eztcmua.  The  upper  part  of  the  outer  sur&ce  is  filled  by  fat,  which  is 
covered  by  Nngle  Hat  bands  going  from  the  ligament  to  the  external  edge 
of  the  foramen  and  to  the  c&peiue  of  the  hip-joint 

B  the  concavitT  of  the 

Describe  the  ligaments  between  the  tvo  hip-bones. 

The  only  articulation  is  the  sympbysia  pubis,  which  shorn  many  ran- 
eticB.  The  bone-sur&ces  ate  covered  by  layers  of  hyaline  cartilage  con- 
nected to  the  bone  by  nipple-like  processes:  these  plates  oRen  contain 
bony  kernels.  The  space  between  the  cartilages  is  filled  in  part  with 
fibro-cartilage  and  in  part  with  clear  fibrous  substance ;  the  siie  of  the 
space  is  ereater  in  front  and  below  where  the  edges  diverge :  in  the  pos- 
terior hwf  of  the  synchondrosis  the  cartilages  are  parallel,  and  lie  so  close 
that  the  interposed  substance  looks  like  a  fine  white  line.  In  the  upper 
and  back  part  of  the  interposed  aubetance  is  a  median  split  with  smooth 
walls  lined  by  elastic  fibro-cartiliige ;  up  to  the  seventh  vear  this  cleft,  is 
occupied  by  fibrous  mibstance  containing:  little  holes,  which  htter  utiite 
into  a  larger  cleft  and  may  contain  s>-novia.     Whether  this  is  more  com- 
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mon  in  pregnancy  is  not  settled :  the  cleft  is  not  so  often  lacking  in  wo- 
men as  m  men. 

For  ligaments  Gray  describes  anterior,  potlerior,  tuperior,  and  (u&pu- 
bie,  aqd  &n  inlefpoeea  fibro-cartHage. 


Henle  finds  that  tlie  cartilages  are  mainly  continuous  with  the  perios- 
leum  and  muecle-tendons  of  the  region.  The  upper  edge  and  posterior 
surface  of  the  joint  are  covered  only  by  perioeteunij  A  inet»  (i  mm.)  thicL, 
consisting  of  transverse  fibres.     In  front  is  a  thick  layer  of  connective 


B  with  the  periosteum,  and  the  attachment  of  abdominal 
muscles  and  addoctois  of  the  thigh.  In  common  with  this  is  the  lig.  ami- 
uium  pubit  (posterior  layer  of  triangular  ligament),  which  is  stretched 
between  the  rami  of  the  pubis  as  a  diaphragm  to  a  puint  J  inch  (0  mm.) 
below  the  bony  subpubic  arch ;  only  the  middle  part  of  the  lower  edge 
is  free,  hmiting  the  hole  through  which  passes  the  dorwt  vein  of  the 
penis ;  laterally  it  is  continuons  with  the  obturator  intemus  fascise. 


Describe  the  Ugaments  of  the  llio-aacrsl  joint. 

Captule,  ctcctttory  are — ^io-hmAar,  anlfn'ar,  inlerotieout,  mApotlerior 
ilio-eacral,  great  lacro-tdatie,  ttnall  lacro-tciatie. 

The  ilio-sacral  joint  (sacro-iliac)  is  between  the  auricular  surface  on  the 
ilium  and  a  corresponding  one  on  the  first  three  vertebrse  of  the  sacrum : 
the  cartilage  is  hyaline,  2  to  3  mm.  thick  on  the  sacrum  and  1  mm.  thick 
on  the  ilium,  ^e  sacrum  is  held  in  positioti  mostly  by  ligament  and 
partly  by  a  sort  of  mortise  between  the  bones  (Fig.  12). 

The  capmie  is  firmly  stretched  over  Pj^j  j2 

the  joint-cavity,  strengthened  ester- 
Daily  by  horizontal  fibres,  within  by  soft 

vascular  connective  tissue  covered  by  n:'*^ 

periosteum.      On  the  pelvic  surface  *" 

the  capsule  is  not  attached  immedi- 
atclv  to  the  edges  of  the  bones,  bnt 
fturtner  away,  leaving  a  httle  space 
for  synovia:  small  syDOvial  tofts  are 
found  in  this  space  and  between 
the  upper  edges  of  the  cartilaginous 
surfac««. 

Accmory  Bandt. — (1)  Sio-lumbar 
Llgameiil.—'nie  posterior  layer  of  the 
sheath  of  the  qnadratus  limiborum 
muscle  is  the  lam  bo-costal  ligament, 
being  a  union  of  representativef  of  the 

coeto-transverse  and  intercostal  liga-    f*ctiontbn>uahihe,s«onds»c™i  \>r- 
menu  of  this  region.     The  antenor        "'*'"  '"""•'  ">  "**  ™''"  '"'"' 
bj-er  of  this  sheath  is  thin  aboTc,  and  maj'  be  a  part  of  the  lumbo-cosml 
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ligament,  but  below  it  is  called  the  ilio-lumbcu-.  It  rises  b  put  (Void  the 
anterior  surface  of  the  fourth  lumbar,  some  Gbree  descending  to  the  Gflfa 
transverse  process :  a  strong  falciform  band  envelops  at  its  origin  the  trans- 
verse process  of  the  fifth  and  passes  out  upon  the  crest  of  the  ilinm;  apart 
from  tne  base  of  thefifthproceasdescendsinto  the  pelvis,  covere  the  upper 
partof  the  ilio-sacral  joint,  and  is  lost  on  the  periosienm.  These  descend- 
ing bands  (1  umbo- sacral  of  Gray)  represent  anterior  coato- transverse  liga- 
ments, and  form  external  boundaries  to  the  openings  through  wbich  pass 
the  anterior  branches  of  the  fourth  and  S^h  lumbar  nerves.  Inter- 
nal to  these  run  flat  bands  vertically  from  the  root  of  a  transverse  pro- 
cess and  intervertebral  cartilage  to  corresponding  points  next  below : 
they  serve  as  bridges  over  vessels  and  as  heads  of  origin  for  the  paoas 
muscle. 

(2)  Ilio-sacral  Llgamealt, — The  capsule  of  this  joint  is  strengthened 
anteriorly  by  thin  bands,  the  anterior  ilio-sacral  ligament.  Poaterioriy 
connecting  the  tuberosities  of  the  two  bones  is  a  great  number  of  flat  ana 
cylindrical  bands  separated  by  masses  of  fat:  the  whole  mass  is  the  iit- 
teromeoui  lUo-tacrol  ligament.  Two  bands  rise  from  the  first  and  second 
articular  processes  of  the  sacrum,  and  a  third  very  oblique  one  from  the 
third  process,  and  pass  up  to  the  posterior  superior  spine  of  the  ilium ; 
these  are  the  posterior  Uio-sacral  ligaments.  (3)  The  grffU  taero-tdatie 
ligiimettt  (posterior),  or  lig.  sacro-tubcrosum,  is  fonned  of  several  layere 
enclosing  fat  and  muscle.  It  rises  by  a  broad  base  from  the  jposterior 
inferior  spine  and  from  a  little  of  the  adjoining  iliao  crest,  from  the 
fourth  una  fiilli  articular  processes  of  the  sacrum,  the  free  hiteral  margin 
of  that  bone,  and  of  the  two  upper  coccyg^  vertebrae.  It  passes  down, 
out,  and  forward,  becomes  narrow  and  thick  in  the  middle,  and  is  in- 
serted into  the  inner  margin  of  the  tuber  iscbii ;  thence  it  is  prolonged 
forward  as  the  falciform  ligament,  forming  a  groove  with  tbe  bone  for 
the  internal  pudic  vessels  and  nerve.  Some  fibres  of  this  ligament 
pass  to  the  tendon  of  the  biceps  and  semilcndinosus :  others  from  the 
posterior  superior  spine  of  the  ilium  pass  straight  down  to  the  rudimenl- 
aiy  transverse  processes  of  the  third,  fourth,  and  fifYh  sacral  vertehne. 

(4)  Thc»m<i«  sacro-scifttic  ligament  (anterior),  lig.  sacro-spinosum,  is 
triangular  and  attached  by  its  apex  lo  the  posterior  surface  of  the  spine 
of  the  ischium  and  by  its  base  to  the  free  lateral  margin  of  the  sacrum 
and  upper  coccygeal  vertehrw :  il  is  attached  posteriorly  to  the  great 
ligament,  and  forms  the  inferior  boundary  of  the  great  sacro-sciatic  fora- 
men and  upper  boundary  of  the  small  foramen.  It  should  hardly  be 
called  a  ligament,  as  it  is  so  intimately  connected  with  the  coocygcus 
muscle :  li^mentous  and  muscular  fibres  cross  each  other  at  acute  angles, 
and  sometimes  (he  ligament  is  almost  wholly  muscukr. 


The  grtal  taatie  notch  is  partly  6lled  by  the  pyriformis  mnliclo;  above 
this  pass  the  gluteal  vessels  and  superior  gluteal  nerve,  Mid  below  it  the 
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Hciatle  vessel!)  and  nerve,  internal  pndk  veaseU  ajid  nerve,  and  muscukr 
branches  of  the  sacral  plexus. 

The  small  foraiaen  traDamiU  the  tendon  of  the  obturator  int«rous 
mutide,  its  nerve,  the  internal  pudic  vessels  and  nerve. 

THE  HIP-JOINT. 
Desdilw  tlie  hip-Joint. 

It  18  a  ball-and-aocket  joint,  with  arcs  of  J  inch  (22  mm.)  radius: 
the  radius  of  the  circular  edge  of  the  acetabulum  is  about  ^  inch  (2 
torn. )  smaller  than  that  of  the  head  of  the  femur.  The  articular  sur- 
face of  the  head  of  the  femur  is  more  than  a  hemisphere :  any  section 
of  the  bony  acetabulum  through  iia  centre  is  less  than  180". 

The  ligaments  are — cotyloid,  Irantwrte,  teres,  captular ;  accessory  are — 
orbicular  zone,  Uio-femorai,  ilio-trorJianteric,  pubo-femoral,  ischio-femnral, 
Uid  itchio-capmdar. 

The  cotyloid  condsts  of  connective  tjssne  arranged  circularly ;  it  is 
strengthened  and  fastened  tn  the  edge  of  the  acetabulum  by  short  fibres 
rising  at  different  points  and  interlacing  at  acute  angles.  It  \b  prismoid 
on  section,  and  emoroces  the  head  of  tne  femur  so  tightly  that  air  docs 
not  enter  the  joint.  Both  ita  aides  are  covered  with  jovial  membrane. 
Inferiorly  the  cotyloid  becomes  flat  and  bridges  over  the  acetabular  notch 
as  the  tranntne  iigameiU;  it  turns  one  Hunace  upward  and  one  down ; 
one  edge  looks  vritbin  and  limits  a  split  throueh  which,  enveloped  in  fat, 
blood-fessela  enter  the  socket;  the  other  edge  passes  uninterruptedly 
into  the  cotvloid  ligament. 

Thearticularcartuage  of  the  acetabulum  is  2  mm,  thick,  a  little  thinner 
toward  the  centre;  that  on  the  head  of  the  femur  is  thickest  at  the 
centre,  1  inch  (4  mm.).     The  fossa  acetabuli  contains  a  fat  pad. 

The  lig<imf.iitum  (era  is  misnamed,  being  neither  ligamentous  nor 
nnnd ;  it  is  somewhat  triangular.  It  is  planted  by  its  apex  into  the 
foma  on  the  posterior  inferior  quadrant  oi  the  head  of  the  femur,  and 
riscH  from  the  notch  end  fosHa  acetabuli.  Unoccupied  space  around  it 
is  filled  witji  synovia.  A  cross-section  of  it  discloses  ao  outer  firm  and 
an  inner  loose  part:  it  is  made  up  of  transverse  fibres  limited  bv  the 
transvcne  ligament  and  longitudiual  fibres,  which  rise  from  the  acetabular 
fuesa,  and  some  pass  in  from  the  capsule  under  the  transverse  ligament. 
Ita  function  may  be  (I)  to  check  movement;  (2)  a  remnant  from  lower 
animals;  (.'!)  to  carry  synovia  and  vessels  (this  is  most  probable).  The 
motion  it  checks  is  a  most  unnatural  one — viz.  is  tense  with  thigh  flexed, 
adductcd,  and  rotated  in.  Sometimes  it  is  a  mere  synovial  fold,  and 
sometimes  is  wanting. 

The  capmde  springs  from  the  outer  surface  of  the  base  of  the  cotyloid, 
frvm  the  edge  of  the  acetabulum  and  margin  of  the  transverse  ligament; 
below  it  is  attached  to  the  anterior  intertrochanteric  line  and  to  the  hack 
of  the  node  of  the  femur  in  a  line  parallel  to  the  posterior  intertrochanteric 
and  aboDt  i  inch  above  it.  The  digital  fossa  is  outside  the  capsule  i  it  is  im- 
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possible  to  have  a  tme  cxtraca^isular  fracture  of  the  neck  of  the  femur. 
At  the  attaclimeDt  to  booe  the  mnermoat  layer  of  the  capmile  is  reflected 
in  smooth  or  lonsitudinol  folds  (retinacula)  up  the  neck  to  the  articu- 
lar cartilage  of  tne  head,  with  which  it  tiises.  This  layer  of  the  cap- 
sole  lined  by  epithelium  is  a  thin  but  firm  membrane,  seen  by  the 
microscope  to  be  formed  of  parallel,  trauBverse,  or  circular  bands; 
outside  tnis  are  connecUve-tisaue  layers  separating  it  from  the  acces- 
soiy  bands. 

The  accfMoty  Ugammtt  are  either  circular  or  lonKitudinal.  The  cir- 
cular bands  form  the  zona  orbieularu,  which  is  most  distinct  on  the  under 
wall  of  the  capsule,  because  less  covered  here  by  the  longitudinal  bands. 
It  occupies  the  middle  third  of  the  capsule,  and  continues  upon  the  upper 
and  lower  thirds  as  tronsvcrsc  or  scattering  bands  of  connective  tissue. 

The  accessory  longitudinal  bands  sprinz  from  each  of  the  three  bones 
forming  the  aeetabuluni,  and  are  only  lacting  in  that  part  of  the  capsule 
which  rises  from  the  transverse  ligamenL  They  go  between  the  circular 
fibres,  over  them,  or  end  in  them. 

The  Sw'fcmoral  ligament  extends  obliquely  aoroes  the  front  of  the 
capsule,  attached  above  to  the  lower  part  of  the  anterior  inferior  spine, 
and  from  a  point  behind  this,  just  above  the  acetabulum,  and  below  to 
the  whole  length  of  the  anterior  intertrochanteric  line.  It  is  covered  by 
a  fine  layer  or  circular  fibres,  and  pierced  by  some  fibres  of  origin  of  the 
outer  head  of  the  rectus  femoris.  At  its  insertion  it  is  divided  into  two 
bands — one  to  the  lower  part  of  the  line  and  base  of  the  small  trochan- 
ter, and  one  to  the  upper  part  Sometimes  it  does  not  divide,  form- 
ing then  a  triangular  band.  It  is  called  the  inverted  t-ligamait  of 
Bigelow  and  lig.  of  Bertin.  It  is  of  great  importance  in  muDtaining 
the  erect  position  of  the  body,  and  requires  250  to  750  pounds  for  ita 
rupture. 

The  ilio-lTockanteric  ligament  rises  from  beneath  the  anterior  inferior 
imine,  and  may  be  considered  as  the  upper  arm  of  the  V-ligament  or  as 
fibres  parallel  to  it,  and  inserted  into  the  anterior  part  of  the  base  of  the 
great  trochanter. 

The  piihn-Jhnoral  ligament  may  be  described  in  three  parts  at  its 
origin :  the  first  is  a  continuation  of  the  fascia  over  the  pectineus  muxele. 
and  goes  from  the  ilio-pectineal  eminence  down  between  the  ilio-pxoad 
and  pectineus  muscles  to  tbe  lowest  part  of  the  capsule ;  a  second  fascic- 
ulus (pubo-femoral  of  Barkow)  comes  beneath  the  pectineus  from  the 
whole  length  of  the  obturator  crest,  and  joins  the  first  set  outittde  that 
muscle ;  a  third  set  comes  from  the  upper  ramus  of  the  pubis  and  upper 
obturator  spine  and  joins  the  others :  it  gives  origin  to  some  fibres  of  the 
obturator  estemus. 

The  achio-mpgidar  ligament  rises  from  the  lower  part  of  the  edge  of 
the  acetabulum  and  neighboring  portion  of  the  ischium,  and  ends  in  the 
lower  and  outer  portion  of  the  orbicular  zone. 

The  inJiio/enioral  ligament  (Macalister)  rises  from  tbe  upper  purl  uf 
the  ischial  tuherosity,  passes  over  the  groove  between  this  tuoeroaity  and 
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the  acetabnlum,  and  is  Kttoclied  to  the  back  of  the  neck  at  a  point  mid- 
irey  between  tb«  two  trocbanUrs.    It  is  often  fiised  with  the  capsule. 

Sffnovial  proeatta  occupy  the  joint  outside  the  fatty  pad  of  the  fossa 
acet&boli  and  in  the  region  of  the  neck  of  the  femur:  broad  flaps  hang 
from  the  capsular  covering  of  the  neck,  or  thin  tufts  give  a  velvety  ap- 
pearance to  the  inner  surtace  of  the  capsule. 

The  ilio-psoas  bursa  opens  into  the  joint  anteriorly,  and  is  analogous 
to  the  subscapular  butsa  of  the  shoulder:  it  may  act  as  an  accessory 
pouch  for  synovial  supply  as  needed.  Where  the  capsule  is  thin,  mus- 
cles strengthen  it:  in  front  is  the  itio-peoas;  above,  the  rectus  and 
gluteus  minimus;  internally,  the  obturator  ezl«mus  and  pectineus; 
Behind,  the  p>-riformis,  two  obturators,  two  gemelli,  and  quadratus 
femoris. 

Nerva  are  from  the  sacral  plexus,  great  sciatic,  nerve  to  quad.  fem. 
moscle,  obturator,  accessory  obturator,  and  anterior  crural. 

The  nrterim  are  from  the  obturator,  sciatic,  gluteal,  internal  and  ex- 
ternal circumflex. 

MovtTneittK  are  in  every  posrable  direction.  Flesion  and  exlenaion  pass 
through  139° on  the  dead  subject,  about  86° on  the  living;  ab-  or  adduc- 
tion through  90°,  and  rotation  through  51°.  Flexion  is  checked  by  soft 
parts  and  by  hamstring  muscles  (with  knee  extended),  by  posterior 
part  of  capsule  and  ischio-capsular  ligament ;  extension  is  checked  by  the 
anterior  part  of  the  capsule  and  ilio-femorsd  lirameot ;  rolatioa  out.  by 
upper  arm  of  ilio-femoral ;  rotation  in,  by  iachioKiapsular  and  ischio- 
femoral ligaments ;  abduction,  by  pubo-femoral  hg.  and  lower  and  inner 
parts  of  capsule  and  impact  of  bead  of  femur;  adduction,  by  upper 
arm  of  V-ligamcnt,  by  ilio- trochanteric  lig.,  and  by  soft  partA 

Ilio-femoral  lig.  checks  extension  and  tendency  to  tip  backward,  rota- 
tion out.  and  adduction.  Pubo-femoral  clieckt  abduction.  Ischio-fcmo- 
rai  cheda  rotation  in,  extraordinary  flexion. 

THE  KNEE-JOINT. 
Describe  the  k&ee-Jolst. 

This  is  a  double  condylar  joint,  really  consisting  of  three  articulations, 
one  between  each  condyle  and  the  tibia,  one  between  the  patella  and 
femur.  The  lig.  mucosum  indicates  the  original  separation  of  the  syno- 
vial sac  into  two. 

The  ligamtnu  are — 


Elztemal  semilunar  cartilage.  Anterior : 

Internal  semiluDar  cartilage.  Fascia  lata. 

Coronaiy.  liig.  patellte. 

Anterior  crucial.  Lateral  patellar  ligaments. 

Foeterior  cruraol-  Transverse. 

('apenlar.  Posterior : 

ligg.  alaria.  Popliteal  oblique.       .i^|e 
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Popliteal  uciute. 

Betiiwculuiii  or  short  tut.  late- 
nL 
External: 

Extemal  tat«niL 
Internal: 

Long  intemal  latereL 

Short  intemiJ  lateral 

The  bones  are  covered  with  hyaline  cartilage  to  the  average  depth  of 
i  inch  (4  mm.)-  On  the  anterior  part  of  the  condyUr  surface  is  a  trans- 
verse groove  caused  by  the  indenUtion  of  the  fibro-cartilagee ;  the  part 
above  this  groove  articulates  with  the  patella.  The  free  posterior  part 
of  the  condyle  corresponds  to  a  radius  of  }  inch  [IT  nim.). 

The  joint-surface  of  the  tibia  is  much  flatter  than  that  of  the  femur, 
and  the  disproportion  is  made  up  by  the  internal  and  extimal  utmHiuiar 
Jihro-eartilagm  (meniscus  medialis  and  lateralis).  Their  upper  sur&ces 
are  concave,  their  outer  edges  i  inch  (6  mm.)  high,  and  lower  surfaces  flat. 
These  ligaments  are  composed  of  horizontally  arched  fibres:  near  their 
outer  edges  they  split  into  two  layers,  between  which  run  nutrient  vessels. 
Their  upper  surfaces  are  covered  with  a  strong  fibro-caitilaginous  mem- 
brane 1  mm.  thick. 

The  en 

inserted  ii 

inner  and  outer  peak  of  the  spine.    The  width  of  this  cartilage  is  about 
finch  (13  mm-). 

The  intenwd  cartilage  forms  nearly  a  half-circle,  and  is  elongated  frnvt 
before  backward-  Its  anterior  extremity  is  in  front  of  the  anterior  cru- 
cial ligament,  its  ;>oslerioT  extremity  in  front  of  the  posterior  crucial  lig- 
ament.    This  is  widest  behind,  IT  mm.,  and  gets  narrower  in  front 

Coronary  ligamentt  connect  the  convex  borders  of  these  cartilages  to 
the  head  of  the  tibia:  they  are  derived  in  part  from  the  lateral  ligaments. 
.  The  crucial  Ugamnits  nartly  form  a  sagittal  partition  wall  inside  the 
joint,  makinij  a  right  and  letl  cbamber  in  its  posterior  half.  They  are 
not  like  the  lig.  teres,  but  are  remains  of  original  joints.  Between  them 
is  loose  connective  tissue,  sometimes  little  burese.  They  are  named  from 
tlieir  tibial  origins.  The  anterior  rises  in  front  of  the  external  meniscus, 
passes,  fan-shaped,  up.  back,  and  out  to  the  posterior  part  of  the  inner 
surface  of  the  external  condyle ;  the  fibres  lismg  most  externally  are  in- 
serted most  posteriorly. 

The  poKtfrior  ligament,  a  little  stronger  than  the  anterior,  rises  from 
the  floor  of  the  popliteal  notch  on  the  tibia,  and  passes  up  and  forward 
to  the  anterior  part  of  the  out*r  surface  of  llie  inner  condyle — i.  r.  to  the 
inner  wait  of  tlic  intercondylar  tiissaof  the  femur;  this  crosses  behind  the 
anterior  one,  forming  an  X,  and  its  posteriur  surface  becomes  eitemal- 

Tlie  arvciiii  (jijimienti  receive  fibres  from  the  semilunar  cartitnirtw. 
rarely  any  from  the  inner  to  the  anterior  ligament :  some  pa&i  from  tliu 
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poeUiior  end  of  the  externa]  semilunar  to  the  posterior  crncUl  (third 
arncial),  either  to  its  poeterior  or  its  anterior  surface,  or  they  surround  it 

The  eapnJe  of  the  Joint  rises  anteriorly  Co  a  point  on  the  femur  |  inch 
to  3~inchee  (1.5  to  8  cm.)  above  its  articular  surface;  thence  it  slopes  to 
the  epicondyles;  posterioriy  it  is  attached  just  above  the  condyles  and  to 
a  line  between  them  and  to  the  gastrocnemius  and  popliteus.  On  the 
tknurior  snrface  of  the  femur  it  is  underlaid  with  rich  masses  of  fiit :  on 
the  patella  it  is  attached  close  te  the  edges  of  its  posterior  surface,  and 
tm  the  tibia  close  beneath  the  articular  c&itilages,  and  is  connected  with 
tlie  origin  of  the  postKTUciai  lig, 

Anterioriv,  above  the  patella,  the  capsule  is  united  with  the  extensor 
tendon :  below  this  and  the  patella  it  la  continued  as  a  broad  roil  to  the 
tibia,  stretched  in  flexion,  and  in  extension  drawn  forward  by  a  special 
muscle.  On  the  sides  the  capsule  is  united  to  the  circumference  of  the 
semilunar  cartilages:  it  presents  two  layers— one  of  vertical  connective- 
tisBuc  fibres  to  the  edges  of  the  cartilages,  and  an  inner  smooth  vascular 
Uycr  covering  their  upper  surfaces :  this  also  coveis  the  crucial  ligaments, 
so  that  really  the  semilunar  cartilages  and  crucial  ligaments  are  outside 
the  BBC  of  the  capeule. 

Synovial  Bvrtm  and  Ligamentt.— By  the  semilunar  cartilages  is  the 
joint  divided  into  an  upper  and  lower  chamber,  and  by  the  crucial  liga- 
ments is  each  chamber  divided  into  lateral  halves :  into  one  or  other  of 
these  cavities  the  subcrural  synovial  pouch  opens.  There  is  a  constant 
communication  with  the  poplitfo}  bursa,  which  is  between  the  popliteus 
moscle  and  the  posterior  wall  of  the  lower  and  outer  chamber  of  the 
j<»nt.  In  1  out  of  SO  cases  there  is  a  communication  with  the  upper 
tilHo-Gbnlar  joint.  The  groove  for  the  popliteus  is  covered  with  carti- 
lage which  is  continuous  with  that  of  the  upper  tibiofibular  joint.  The 
openings  from  the  joint  into  the  nibcrural  pouch  are  various  in  number 
and  paction,  or,  most  rarely,  are  absent 

The  hana  iiamvuTnhranoiin  lies  between  the  external  surface  of  the 
sent imembranosns  tendon  and  the  inner  head  of  the  gastrocnemius:  it 
is  about  2  inches  (5  cm.)  long,  sometimes  simple  and  sometimes  split  by 
septa.  It  communicates  with  the  Lnec-joint  in  about  one-half  the  cases, 
more  often  with  the  right  knee,  and  more  otlen  in  robust  subjects,  and 
never  in  children. 

The  knee-joint  oontains  large  fatty  synovial  folds  and  tufts :  the  most 
constant  arc  the  ligamaila  aJaria  (plica  synov,  patellans),  which  is  sep- 
arated in  front  from  the  capsule  by  a  mass  of  fat,  and  rises  up  behind 
the  articular  surface  of  the  patella  to  near  its  upper  edge.  By  the  ver- 
tical ridge  on  the  posterior  patellar  surface  it  is  divided  more  or  less  into 
iU  two  wings  (ahe) :  its  upper  edye  is  concave  and  unites  with  the  lat- 
cial  edges  of  the  patella.  In  flexion  of  the  joint  it  enters  as  a  pad  be- 
tween ibe  patella  and  tibia.  Its  position  is  secured  by  thfi  lii}.  miicomim 
(hg.  plicKi  synov.  patellaris),  which  rises  from  the  bottom  of  the  joint 
and  puses  free  in  a  sagittal  direction  through  it  to  the  anterior  edge  of 
tlie  intercoodylmd  fbasa  of  the  femur,  laiely  attaQhed  to  the  spine  of  the 
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tibia  or  anterior  crucial  linnneitt  At  its  tnaertton  it  is  usuallv  flat  Bod 
broad,  in  the  middle  cylindrical.     It  may  be  no  lai^  than  a  tliread. 

Synovial  tufts  are  most  numerous  on  the  anterior  wall  of  the  joint 
above  the  patella.  Small  folds  and  strings  and  little  follicles  of  the  cap- 
sule lie  near  its  insertion  inte  the  tibia.  SynoTia  occupies  the  Hpaces  not 
filled  by  synovial  folds  or  fat  pads. 

Accesxory  banih  are  found  Upon  the  anterior,  posterior,  external,  and 
internal  walls, 

t.  Anteriorly  the  accessory  bands  form  three  layers:  (I)  The  mikst 
superficial  is  a  continuation  of  the  fascia  lata,  convergine  Hymmetrically 
on  either  side  to  be  inserted  into  the  tibia  or  lig.  patellse ;  some  pass 
horiiontally  in  front  of  the  lig.  pateilse  and  patella.  (21  The  middle 
consists  of  tendons  and  ligaments  around  the  patella.  (3)  The  deepest 
set  is  transverse.  To  the  second  set,  the  centre  of  which  is  the  patella, 
belongs  the  extensor  tendon  of  the  leg  and  three  bands :  the  lowest  is 
the  lijf.  pnlfllm  (lig.  patellare  inf.  j,  }  inch  (4  mm.)  thick,  embracing  the ' 
X  of  the  patella,  and  jiassing  down  and  back  to  the  tubercle  of  the 
'  with  undiminished  size.  Between  this  ligament  and  the  capsule  is 
a  mass  of  fat;  between  it  and  the  head  of  ihe  tibia  is  the  lubptwlfnr 
bitrta ;  between  it  and  the  tubercle  of  the  tibia  is  a  pretUiM  buna.  The 
»ifh  bandt  of  the  patdla  (lig.  ^tellare  laterale  and  mediale)  are  thin, 
membranous,  and  triangular.  They  rise  by  their  apices  from  the  cpi- 
condyles  of  the  femur,  and  pass  forward  to  the  sides  of  the  palella,  to 
the  posterior  surface  of  the  extensor  tendon  and  lig.  pat^'llee,  often  sc|ta- 
rated  from  the  capsule  by  cellular  burBse.  The  deewst  Bct  forms  ihe 
rraiiwerw  ligament,  more  or  less  covered  with  fat,  and  pRHsin;;  from  the 
upper  surface  of  the  internal  semilunar  cartilage  near  its  anterior  ex- 
tremity to  the  anterior  convexity  of  the  outer.  It  is  variable,  ntav  be 
round  or  flat,  or  lacking,  or  pass  from  one  cartilage  into  synovial  fulds. 

2.  The  posterior  capsular  wall  has  a  complicated  structure  due  to  it« 
connection  with  various  muscle  tendons.  Above  the  condyles  the  cap- 
sule is  compact,  but  lower  it  shows  two  transverse  bunds.  The  'ili/itjHt 
ligament  (posterior  \\x.  of  Winslow,  po.  Fig.  13)  is  a  part  of  the  ten- 
dmous  insertion  of  the  semimembranosus.  This  muscle  divides  into 
four  parts  at  its  insertion — one  to  the  front  of  the  tibia  in  an  arched  di- 
rection, one  straight  down  to  the  tibia,  one  te  the  popliteal  fascia,  and 
one  on  the  p<»terior  capsular  wall  up  and  out  to  the  outer  cand>'lc. 
When  the  semimembranosus  tendon  is  stretehed  this  oblique  ligament 
throws  the  wall  inte  a  fold. 

The  arcuate  ligament  (lig.  popliteum  arcuatum,  Pa)  a  couiiwaed  of 
arched  fibres,  concave  upward,  springing  from  the  external  epiconch-le 
and  losing  themselves  on  the  capsule  nelow  the  oblique  ligament  This 
helps  form  the  opening  by  whicn  the  popliteal  buisit  communicatee  with 
the  joint.  Tf)  the  lower  edge  of  this  ligament  arc  inserted  a  ligament 
and  a  muscle  :  the  tijfamcnt  rises  from  near  ihc  apei  of  the  head  of  the 
fibula  between  the  biceps  and  sulcus,  and  spreads  its  fibres  upon  Imth 
sides  of  ihe  arcuate  ligament.     It  is  the  relmaculum  tiff.  arcHuli  { H)  ur 
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short  external  lateral  ligament  The  muscle  riaio^  from  the  arcuate  is 
Che  inner  half  of  the  popliteus.  When  the  knee  ia  extended  the  reti- 
naculum iastretehedand  the  aicuate  ligament  kept  convex:  in  the  flexed 
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position  the  popliteua  does  the  same,  so  that  the  ligament  is  tense  in 
either  caise,  ana  the  canal  held  open  b;  which  the  popliteal  bursa  com- 
municates with  the  joint. 

X  £!cr('rria//ytstne  longext.  lateral  ligament  (lig.  acceasorium  laterale), 
■  Bat  strand  separated  from  the  capsule  by  fat.  It  rises  from  the  exter- 
nal epiconilylc,  receiving  Eomc  fibres  from  the  external  ictermuscular 
Bi'ptum,  and  passes  straight  to  the  head  of  the  fibula,  gpliting  the  biceps 
it-ndon  at  its  insertion.  The  most  anterior  fibres  of  this  ligament  bend 
at  right  angles  to  the  front,  and  arolost  on  the  edge  of  the  external  semi' 
lunar  carUlagc :  it  is  tense  in  extension  and  relaxed  in  flexion. 

4.  Internally  are  two  ligaments,  long  and  shorl  iiilemal  tatiral  dig. 
access,  mcdiale  longum  and  breve).  Both  are  from  the  epicondyle  below 
the  lateral  patellar  lifjament:  the  lon^  one  its  the  more  superficial  and 
attached  to  the  posterior  ed^e  of  the  mncr  surface  of  the  tibia  2  to  3 
iDches  (5-8  cm.)  below  its  articular  surface.  It  covers  the  inferior  artic- 
ular vcsscb  and  the  semimembranosus  tendon,  and  is  separated  by  a 
bursa  from  the  tendons  of  the  gracilis  and  scmitehdinosus ;  posteriorly 
it  becomes  very  thin.    As  this  nses  from  about  the  centre  of  the  circle 
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formed  b;  the  po8t«rior  part  of  th«  condyle,  it  has  an  equal  degree  of 
tension  in  flexion  or  extension. 

The  thort  mUmal  laUral  ligamml,  placed  behind  the  long  inlenwl, 
is  n  oontinuatiiln  of  the  aemimembmnoBUS  fibrea  verticaUy  to  the  inner 
Bemilunar  cartilage. 

Wlut  bursa  an  related  to  the  joint  ? 

Anlerior  Bttmx. 


1.  One  in  IVont  of  tubercle  of 
tibiA. 

2.  One  between  lig.  patelbe  and 
tubercle  of  tibia. 

3.  Subpatellar. 


1.  Subcutaneous. 

2.  Subfascial 

3.  Subaponeurotic. 


Subentral  Buna. 
Lateral  BurnK. 


Inteisillj. 

1.  Beneath  inner  head  of  gas- 
trocnemius. 

2.  Beneath  eemimembranoeus. 

3.  Between      semimembranosus 
and  aenutendinoeus. 


1.  Beneath  onter  head  of  gas- 
trocnemius. 

2.  Beneath  tendon  of  popliteus. 

3.  Between  tendon  ot^  popliteus 
and  ext  lat.  lis. 

4.  Bicipital,  Det ween  biceps,  fib- 
ula, and  ext  laL  lig. 

The  nerva  are  from  the  obturator,  anterior  cnmd,  bf  branohea  to  the 
vastus  externuB,  intemus,  and  crurens,  external  and  internal  popliteal, 
three  brancbes  from  each,  and  sometimee  the  great  sciatic. 

The  artfria  are — tlie  anaslomotica  magna  of  feraoml,  five  articular  of 
popliteal,  recurrent  anterior  tibial,  posterior  tibial  recurrent,  and  a  de- 
scending branch  &om  tbc  external  circumflex. 

Movement*  to  be  considered  are  those  between  each  condj'le  and  tibia, 
between  femur  and  patella.  It  is  a  hinge,  and  owes  its  special  motions 
to  peculiarity  of  lipamenla  rather  than  to  conformatiou  of  bone,  as_  in 
case  of  elbow.  Flexion  and  Kdennoix  have  a  maximum  of  !40° :  flexion 
is  arrested  mostly  by  the  anterior  crucial  ligament;  the  anterior  fibres 
of  the  posterior  ligament  are  also  stretched.  At  the  beginning  of  flexion 
both  crucial  ligaments  become  relaxed:  both  are  stretched  in  extension, 
especially  the  posterior  short  flbres  of  the  poslcrior  crucial.  In  exten- 
sion the  lateral  ligaments  are  tense,  and  do  not  allow  any  motion  but 
flexion.  Flexion  and  extension  do  not  occur  in  a  pure  hingv-likc  man- 
ner: the  same  part  of  one  articular  surface  Is  not  always  applied  to  the 
same  part  of  another ;  the  axis  of  motion  is  not  a  fixed  one.   The  motiun 
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of  the  femur  on  the  tibia  is  likened  to  that,  of  a  carriage-wheel  on  the 
ground ;  it  advances  or  recedes  while  it  rotates. 

The  semilnnar  cartilages  are  loosely  atuehed,  and  move  forward  in  ex- 
tension and  backward  in  flexion  of  the  joint  like  movable  wedges ;  as  the 
condyles  roll  and  present  different  curvatures,  each  cartilage  contracts  or 
expands  to  fit  the  surface  above.  The  actual  contact  of  the  femur  with 
the  tibia  is  hardly  more  than  linear. 

In  extension  the  anterior  eapBular  wall  is  rased  by  the  subcniral  mus- 
L'le ;  in  ficition  the  posterior  wall  has  two  muscles  to  prevent  i\B  bulging 
into  the  joint.  The  semimembranosus  acts  through  its  oblique  ligament 
when  the  flexors  from  the  thigh  and  pelvis  are  in  operation  ;  the  popli- 
teus,  through  the  arcuat«  ligament  when  the  plantaris  and  those  at- 
tached to  tlie  OS  calcia  act 

As  flexion  increases,  rotation  is  possible,  and  increases  to  a  total  of 
39°,  dne  to  a  relaxation  of  lateral  and  crucial  ligaments.  Rotation  oat 
(supination)  is  most  extensive,  as  the  external  lateral  ligaments  are  more 
loose  than  the  internal ;  this  occurs  on  an  axis  through  the  inner  condyle 
and  inner  tuberosity  of  the  tibia.  This  motion  is  checked  by  the  internal 
lateral  lisament  and  the  winding  of  the  posterior  crucial  around  the  spine 
of  the  tibia.  Rotation  in  (pronation)  on  an  axis  through  the  outer  con- 
dyle and  outer  tuberosity  of  the  tibia  is  never  more  than  5°  or  10°;  this 
motion  is  checked  by  the  anteriorcrucial  ligament  and  by  the  twisting  of 
these  crucial  ligaments  around  each  other. 

At  the  close  of  full  extension  there  is  a  movfmimt  of  adtiplalimi,  or 
gliding  back  of  the  inner  condyle  upon  the  tibia :  this  axis  is  through  the 
external  condyle.     At  the  beginnmgof  flexion  a  reverse  motion  tJikcs 

The  Ttwiymmtt  of  ihe  pal^a  S.K  partly  gliding  and  partly  those  of  co- 
aptation. In  extension  only  the  lower  one-sixth  of  the  patellar  articular 
surface  is  in  contact  with  the  femur ;  in  semiflexion,  the  middle  three- 
sixths  j  in  foil  flexion,  the  upper  two-sixths,  as  the  lig.  patella;  pulls  it 
down  in  front  of  the  joint 

LIOAMBHTS  BKl'WiUEN  THH  BONES  OF  THB  LBQ. 
Describe  tite  ligaments  between  the  bonea  of  the  leg. 

In  the  upper  tibio-JUnilar  arliculntion  is  a  capsule  and  two  accessory 

The  aipfuh  rises  from  the  tibia  about  \  inch  (5  mm.)  above  the  artic- 
uUr  surface,  eWwhere  from  its  edge ;  it  passes  to  the  contiguous  mar^ 

!;iD8  of  the  fibular  surface,  and  generally  encloses  a  little  space  at  the 
ower  part  of  the  joint,  covered  only  by  periosteum,  where  the  tibia  and 
fibula  rest  upon  each  other. 

A<xaMOTy  band*  are  anien'or  and  potterior  ligamente  (lig-  capituli 
Gbulre  ant  and  post. ).  The  former  consists  of  one  or  more  cnnds  from 
the  front  of  the  head  of  the  fibula  to  the  front  of  the  outer  tuberosity 
of  the  tibia :  some  flbres  of  the  peroneus  longus  and  extensor  long,  digit 
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rise  &om  it  The  posterior  lig&ment  oDDuecte  tbe  bones  in  a  Bimilar 
maoner,  and  is  covered  by  one  head  of  the  Holeus.  This  joint-cavity 
may  cummunicate  with  the  knee-joint  Fat  fills  the  apace  between  the 
capsule  and  interosseous  membrane. 

The  joint- surfaces  move  in  a  (ransverse  and  sagittal  direction,  more  in 
the  former ;  the  purpose  of  the  movement  is  to  allow  a  gUding  at  the 
lower  ends  of  the  bones. 

Betweeo  the  boaea  ia  the  iitteroaiemis  ligamaU  or  membrane,  its  fibres 
passing  down  and  out  to  the  fibula;  it  separates  the  flexor  from  the  ex- 
tensor muscles.  Above  ts  an  opening  Ibr  the  anterior  tibial  vessels,  and 
below  another  for  the  anterior  perooeal.  Close  to  the  upper  tibio-fibular 
joint  is  a  band  of  fibres  analogous  to  the  obliqae  li^ment  of  the  fore- 
arm, runnine  in  a  direction  opposite  to  the  fibres  of  the  rest  of  the  mem- 
brane. If  tne  forearm  be  pronated  and  compared  with  (he  leg,  the  two 
iDteroaseous  ligaments  run  m  jtarallel  directions. 

The  inferior  tibio-Jibular  jotat  preaenta  iiiternsseoia,  anterior,  poitrrioT, 
and  Iraitsva-ie  ligaments.  The  inleroaieout  is  continuous  with  the  inter- 
osseous membrane  above.  The  antrrior  aaA  posterior  ligaments  connect 
corresponding  surfaces  of  the  two  bones.  The  trantixne  is  under  the 
posterior  ligament,  projects  below  and  connects  the  margins  of  the  bones, 
and  forms  part  of  llie  articulating  surface  for  the  astragalus- 

THB  ANELB^OINT. 
Describe  tbe  ligaments  of  tlie  ankle-joint. 

The  ligaments  are  anterior,  posterior,  internal  lateral,  and  external 
lateral. 

The  anterior  is  broad  and  thin,  and  conaecta  the  tibia  and  astraf^ns. 
The  potterior  consists  mostly  of  tiaosverse  fibres  between  the  tibia  and 
agtr^ralu^ 


The  internal  lateral  or  dfltold  has  a  superficial  and  a  deep  Liyer:  the 
former  rises  from  the  apex,  anterior  and  posterior  burdem  of  the  internal 
malleolus,  and  passe.4  forward  to  the  scaphoid  and  interior  calcaneo- 


scaphoid  ligament,  downward  to  the  posterior  edge  of  the  sustentaoulum 
tali,  anil  backward  Uithe  astriipalus,  alltodilfemiil  bones;  the  deep  layer 
is  strong  and  (hick,  and  passes  from  the  apei  of  the  malleolus  directly  to 
the  inner  surface  of  the  astragalua 

_  The  extermil  lateral  liqamfiit  has  three  fasciculi — one  from  the  ante- 
rior part  of  the  external  malleolus  to  the  astragatus,  a  middle  one  from 
the  apex  of  the  malleolus  to  the  os  calcis,  ami  a  posterior  one  Irom  the 
back  of  the  malleolus  to  the  astragalus.  (For  movements,  etc.  see  p. 
137.) 

JOINTS  OF  THE  FOOT. 
Wliat  are  the  ligaments  of  the  tarsits  7 

There  are  three  sets— Articulations  of  firet  row,  of  seooad  row,  of  the 
two  rows  with  each  other.  r--  ,,^„|,. 
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Those  of  the  6r8t  row,  between  the  ostngalue  And  os  calcis,  are  eet^- 
nalf  inlernal,  and  potlmor  ealcaneo-attragalmd  and  inlfroMtout.  The 
fxtemal  ia  in  front  of  and  parallel  with  the  middle  fasciculus  of  the  ezt. 
lat.  lig. :  it  is  inconstant  and  connects  the  outer  surfaces  of  the  two 
bones.  The  iiilfnia!  pa^es  from  the  inner  tubercle  of  (he  astragalus 
to  the  austcniaoulum  lali.  The  poslrriiir  is  narrow  and  connecis  the 
|>03terior  borders  of  the  two  bones.  The  iaieromeoia  \&  thick  and  strong 
and  fills  ihe  groove  between  the  two  bones. 

The  ligaments  of  the  second  row  are  djyrml,  plantar,  and  four  info-- 
taieoag.     These  include  the  acapho-cuboid  ligaments. 

The  ligaments  connecting  the  two  rows  are  of  three  sets — viz.  (})  be- 
tween OS  calcis  and  cuboid ;  (2)  between  os  calcis  and  scaphoid ;  [3)  be- 
tween astragalus  and  scaphoid. 

(1)  Superior,  IntTiial,  LongandSliortCalcaiieo-cjdtoid.-^Thesuperun- 
connects  the  ui>per  snrfaces  of  the  two  bones.  The  fn/ernal  is  some- 
what interosscoua  The  foiiflp/aiitar  (long  calcaneo-ciiboid)  passes  from 
the  tuberosities  of  the  os  calcis  to  the  ridge  on  the  under  surface  of  the 
cuboid,  completing  a  canal  for  the  peroneus  long,  tendon. 

The  »hort  vinnlar  extends  Irom  the  anterior  tubercle  of  the  os  calcis 
to  the  cuboid  behind  its  peroneal  groove. 

(2)  The  ligaments  arc  giiperior  and  inferior  calcaneo-fcyrpkoid.  The 
tuprrior  andini^rnal  calcaneo-cuboid  form  the  arms  of  a  Y. 

The  inhi-ioT  passes  from  the  sustentaculum  tali  to  the  tuberosity  of 
the  scaphoid,  forming  an  articular  cavity  for  the  head  of  the  astragalus  i 
it  is  siipported  below  by  the  tibialis  posticus  tendon. 

(:t)  There  is  a  thin  tuperior  atlragalo-traphoid  ligament :  an  inferior 
ligament  is  supplied  by  the  inferior  calcaneo-scaphoid. 

Wh»t  are  the  remainiiig  ligaments  of  tbe  foot  7 

Tanw-metatarsal  joints  have  dortnl,  plantar,  and  iiiterostemiM  liga- 
ments :  the  latter  are  three  in  number. 

The  intermeta tarsal  articnlatiorjs  have  dorml.  plantar,  and  iiit/rtmeoia 
ligaments:  the  digital  extremities  are  united  by  a  traneverse  melatamat 
Ugament  which  connects  the  great  toe  to  the  othem 

MetatoiBo- phalangeal  and  interphalangeal  articulations  have  each 
phintfir  and  (loo  latfral  Hgomcntt. 


The  artlcalatioDs  of  the  ankle,  tarsus,  etc.  are  all  described  ander  one  head, 
the  "rool-jointa." 

A  division  into  cspHular  nembrBDea  and  accessory  bands  cannot  here  be 
made  jnat  as  In  the  hand :  a  ligament  may  pass  over  more  than  two  bones,  or 
one  coDnectJDg  two  boTioa  may  help  form  a  joint-socket.  There  are  three  dla- 
tioct  iiKiTable  joints  to  Im  considered— that  of  the  ankle,  the  anterior  and 
pMterior  uttagaloid  Joints :  all  the  otlicra  are  amphiarthrodial.      ^1,, 
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A.  Lover  TWa-filmUtr  JviiU. 

A  thin  capwls  is  mentioned.  The  interosaeoosligunent  (membniM '  oaet 
i  inch  (10  mm.)  Above  the  lower  extremity  of  the  tibui:  this  distumbfOm 
the  tibia  and  fibula  is  a  apace  hardly  deserving  the  nauie  "Joint'CSTitT.*'  1V 
tibial  sarface  is  covered  with  periosteum,  the  fibular  with  *  .Ad  pid  »f  fa 
("valved  pad")  interposed  in  the  chink  between  the  banes.  Tbis  alloV  t 
"give"  in  the  joiot:  it  is  sqaeezed  ap  between  the  bones  and  arti<nlair»  h- 
IqiV  with  the  Bupero-eztemal  border  of  the  astragalDS,  and  prevmta  Ihalk-v 
^m  beinx  pushed  up  between  the  tibia  and  Qbala. 

Accatory  bandi,  anfmor  and  pnterior  llig.  malleoli  lateralis  ant.  tat  lit. 
mal.  lat.  post.),  are  continuoua  above  with  the  interoasttoas  Itgatnrnl  and  >^ 
low  with  the  pnOy  od^  of  the  capsule  of  the  ankle.  The  oalrriar  haJ  s 
triangular,  and  passes  down  and  out  from  the  tibia  in  TTont  fif  its  aitink: 
surface  to  a  corresponding  point  on  the  flbala.  Anteriorly  it  is  iwvered  v::i 
tal  and  loose  connective  tissue :  its  posterior  snr&ce  ia  in  the  aakle-joiDl.  id 
its  lower  edge  overhangs  the  astragalus. 

The  jHulerioT  liganenl  resembles  the  anterior  in  shape,  bat  is  stroOfFr:  riiB 
not  on\j  from  the  posterior  surfaces  of  the  two  bonea,  bat  also  from  tbeir  v^ 
posing  surfaces  and  from  a  deep  fossa  behind  the  articalar  sur&oe  or  tbr  i> 
ula.  These  lowest  fibres  {transverse  lig.  of  Gray)  mn  to  the  inner  mallF<-«^ 
of  the  tibia  or  are  lost  on  its  posterior  cspuilar  wall.  Both  aocessor;  bsaii 
are  tense  in  flexion  of  the  foot  and  relaxed  in  eztenaion. 

B.  Ji>int>  of  the  Attrofoba. 

Capmlar  Ligameatt. — 1.  Tato-rrvral  AHiciJatiint. — lUas  -^  astrac^'l'p  "*  OBvir- 
nlare- scaphoid.  Sarfaceaare covered  with  h^Iinecartilagello2mm.tiiiii: 
the  accessor;  bands  of  the  tower  tibio-flbnlar  joint  help  form  tbeae  joint  sv- 
&ces.  The  upper  articular  surface  of  the  aatntgalns  corresponds  toantdioirf 
Kinch  [17  to  21  mm.)  and  an  arc  of  190°;  the  extent  of  articoUr  suritee  *d 
the  tibia  is  related  to  that  on  the  astragalus  as  2 ;  3.  Both  head  and  aockrt  di- 
minish in  a  transverse  direction  toward  the  posterior  from  32  to  28  mm.  Tk* 
eaptuU  is  tense  on  the  sides  and  loose  anteriorly  and  posteriorly,  wlwte  it  B 
thrown  alternately  into  folds  in  flexion  or  extension  :  it  is  attached  riaae  U 
the  articular  sttrfaces  except  in  front  of  that  on  the  astragalos,  where  it  fa- 
closes  a  rough  space  covered  partly  by  fat  and  partly  by  thin  periaetevs. 
Vertical  septa  divide  this  little  anterior  pouch  into  compartments  whirh  etta- 
municatfi  with  the  general  cavity  only  by  narrow  mouths.  On  the  postrrist 
capsulu"  wall  are  hernia-like  protrusions.  The  strengthening  flbm  on  Iht 
posterior  wall  pass  down  and  in  ;  on  the  anterior  wall  down  and  out.  Thick 
fat  pads  lie  upon  the  anterior  and  posterior  capsular  walls:  the  pmlerior  i> 
enclosed  in  fascia  Co  which  the  plantaris  is  attached,  so  that  this  pad  and  At 
capsule  are  pulled  back  when  that  muscle  contracts. 

3.  Poitrrior  Ailragalm  Joinl  lastragHlo-calcanes). — The  snr&ce  on  the  os  calnt 
is  that  of  a  cylinder  of  1}  inches  ('J8  mm.)  radius,  whose  axis  pssim  from  tbt 
posterior  edge  of  the  outer  enrfacc  of  the  bone  to  the  an  tent- inferior  edge  ^ 
the  inner,  making  an  angle  of  30°  with  the  long  axis  of  the  foot.  Tlie  btad 
of  the  joint  is  on  the  calcaneum,  the  socket  in  the  astragalus ;  and  mocioa 
here  is  a  rotation  of  the  foot  on  its  long  axis.  The  Mpiuiar  membrtne  is  da» 
to  the  articular  surfaces  in  the  region  of  the  interosseous  groove,  elaewhcn  ii 
fhrthet  away :  it  is  In  relation  (o  fatty  masses,  especially  m  near  tbe  ouati* 
tatsl. 

3.  Anttrior  Attrofiilut  Joint  (astragalo-calcsDeo-scaiihoidea). — Thb  U  aioiat 
of  cylindrical  surfaces:  the  head  Includes  the  anterior  sarfaces  of  the  ailnw< 
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net  nrticular  surface  of  the  06  olcU,  the  posterior  Bar&ce  of  the  scaphoid,  and 
thB  liK-  tibio-calcaaeo-usTiculare  (inrenor  cslcaneo'HCHphotd),  and  its  fibro- 
otHilHK^.  A  horizontal  section  of  the  bead  shnws  an  arc  of  120° ;  a  vertical 
section  IB  a  little  snuiller.  Tbe  lii/.  libio-e/Ucaiieo-«aTiculart  flIU  up  the  space 
in  tbi'  plantar  arch  on  the  inner  edge  of  the  foot  between  the  scaphoid  and 
OS  calcii :  it  is  made  up  of  flbres  which  paw  forward  from  the  groove  on  the 
astnfialnB  for  the  flex,  long,  poll,  t«ndon,  fihrex  paaning  down  and  forward 
from  the  tip  of  the  inner  malleolus,  down  and  back  from  the  scaphoid,  up 
and  forward  froni  the  Bastentaculum  tali.  At  the  Junction  of  all  these  nbres 
there  is  an  ejllptiol  ligamentooa  disk  ^  inch  (6  mm.)  thick,  bard  like  car- 
tilage.  and  ma;  be  obsISmI  in  spots.  This  supports  tbe  bead  of  tbe  aatragalns, 
preHerves  the  arch  of  the  foot,  and  forms  a  groove  for  the  tibialis  posticus 
tendon. 

Tbe  socket  of  this  Joint  presents  fkrM  zon(«:  'I)  corresponds  to  the  poatero- 
iDtf  mal  artieular  surface  on  tbe  sustentaculum  tali ;  |2)  divided  also  lata 
three  p«uia,  (2')  the  aDtero-intemal  artieuUr  surface  on  tbe  calcaneum,  (2") 
the  lig.  tibio-calc.-naviculare,  12"')  the  ligamentous  disk  of  this  ligameut; 
the  tliird  (3)  zone  is  the  anterior  wall  of  the  socket  and  beloDgs  to  the  sca- 
phoid. All  these  bony  surfaces  are  marked  off  by  deep  furrows  and  fatty 
synovial  folds.  Thejolnt-headalsopresentsthreezonesnearlycorrespondiug 
to  tbe  above. 

The  wjuu/cof  this  Joint  springs  luferiorlycIoMfrotD  tbe  edgcB  of  tbe  artic- 
ular BnrfBcea,  superiorly  at  some  distance  IVom  the  edges,  and  internally  it 
reaches  under  the  tibio-calc-navic  lig.  close  to  the  ankle-joint. 

Aceamry  l.igamtnlt.—Ol  tbe  atlragalHt  joinii  there  are  three  groups:  (1) 
those  connectiug  tbe  astragalus  with  tbe  bones  of  the  leg;  |3)  those  connect- 
ing Ihe  astragalus  and  os  calcis ;  (3)  that  between  the  aslragatus  and  scaphoid. 
The  external  are  usually  longer  and  stronger  than  tbe  internal. 

I.  I.igg.  Talo-cntralia, — These  pass  two  from  each  malleolus  obliquely  down 
to  the  antragalUB,  one  backward  and  oue  forward  on  each  side.  They  hold 
the  astrag^uH  so  llrmlj  under  the  tibia  that  no  rotation  about  a  sagittal  Kxis 
is  possible.  By  flexion  of  the  foot  tbe  two  posterior  are  stretched,  by  exten- 
siuu  the  two  anterior. 

1.  Lig.  TBlo-fil>Hlare  Po*lievm,  the  posterior  fasciculus  of  the  eit.  lat.  of 
Gray  ;  origin,  fnaiu  ou  fibula  behind  Itn  articular  surface ;  iusertion,  posterior 
sarfaoe  of  astragalus  near  the  outer  tubercle  of  tbe  flex.  long.  poll,  groove. 

2.  Z.ifl.  Tala-lilnalr  PMliraa  (posterior  superficial  flbras  of  deltoid),  from 
a  little  fossa  behind  tbe  tip  of  inner  malleolus  to  a  smooth  place  on  the  astrag- 
alus below  the  poelorior  half  of  the  Join  t-surikce. 

3.  Ltfl.  TalfjibHiare  AhI.  (anterior  fasciculus  of  ext.  lat.  lig.l,  external 
malleolua  to  astragalus,  10  inoi,  broad  ;  may  divide  into  'two  at  its  insertion. 

1.  Lig.  Talo-libiiile  .tnf.— Short  band,  3  mm.  broad,  deeply  placed  under 
other  ligaments;  passes  from  apex  of  inner  malleolus  to  a  point  behind  the 
rounded  apex  of  the  inner  joint-surface  of  the  astragalus. 

II.  Ligg.  Tal/i-ailcanea. — 1,  /.igf.  Tnlo-ealeaHeam  I'otlicHm  springs  by  a  point 
from  tbe  outer  tubercle  of  the  flei.  long,  poll,  groove,  and  is  inserted  broadly 
or  by  iwo  arms  into  the  Upper  and  inner  surface  of  tbe  ob  calcii. 

2.  Lig.  Tido-calcaiteim  Lattralt. — Ext,  calc.-astragaloid  of  Oray;  from  upper 
and  outer  sarfacu  of  oa  calcis,  covered  by  the  short  extensor  muscle,  passmg 
throngb  the  Cat  at  the  entnnce  of  the  sinus  tarsi,  upward,  Inward,  anil  back- 
ward to  the  rounded  margin  of  the  astragalus,  which  overllea  the  canalia  tar- 
it.     It  is  frequently  doubled  and  frequently  lacking, 

3.  Lig.  TaUi-ivleaiit«n  Ittdialt,  a  small  nearly  horizontal  slIpJMnn  tbo  inner 
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margin  of  the  flex,  tonjr.  poll,  groove  to  the  posterior  edge  of  the  snBt«Dtaculnm 

4,  Lig.  Talo-calcaniram  Internneim  (interoBHeoug  calcBDeo-astragaloid ). — This 
fills  the  tarsal  canal ;  conitists  of  geveral  layers  and  mostly  short  flbrefi.  In 
the  narraiTiwt  port  of  the  cadbI  tiro  layers  cross  each  other  ohliqaely. 

III.  Lig.  Tnlo-navietdare  lire  dorsal  fibres  betireen  the  neck  of  the  aatragalOB 
and  middle  of  the  scaphoid  ;  it  has  two  parts,  which  lie  beside  each  other  On 
the  astrsjcalua  and  oTeilap  on  the  scaphoid,  the  external  lying  npoD  the  inner 
ones,  and  some  goinK  on  to  the  middle  cuneiform. 

IV.  Long  Actasory  Band)  betieeen  Bona  of  the  Leg  anrf  Tarnu. — 1.  Lig.  TiUa- 
nantalnre  lant.  superficial  fibres  of  deltoid),  from  the  anterior  edge  of  inner 
malleolus  down  and  out  to  the  dorsum  of  the  scaphoid. 

2.  Lig.  Catcawo-fibutare  (middle  fascictilus  of  eit.  lat.  lig.),  from  the  apri 
of  the  external  malleolus  to  a  little  tubercle  in  the  middle  of  the  external 
surbce  of  the  os  calcis :  it  is  covered  by  smooth  membntne  and  helps  torm  a 
groove  for  the  peroneal  tendons :  it  may  be  donbled. 

3.  Lig.  CataiBev-tibiaU  (middle  snporflcial  fibres  of  deltoid),  from  inner 
malleolos  to  posterior  edge  of  sustentaculum  tali. 

C.  Ataphiarlknidia  of  Tarnu. 

Ffrat  rtm  —  atlragalui  and  on  ealeii;  leeond  rtno  —  teaphaid  and  potlerior  iMlf  vf 
a^oid;  third  rotn^  tht  mnriform  bona  and  anterior  half  of  cvbotd, 

Cbpiidar  mrnAranei  are  variable  in  namber,  bnt  should  be  nine;  they  am 
tense,  and  grow  close  to  the  edges  of  the  joint-sarfacos.  The  synovial  folds 
are  fatty  and  small.  There  is  a  capsule  for  (1)  the  calcaneo-cuboid  joint;  (S) 
the  CDueo-navicular,  which  also  includes  the  articulations  of  the  caueifonn 
with  each  other,  the  eiternal  cuneiform  with  the  cuboid,  the  navicular  with 
the  cuboid  (sometimes  1;  (3)  tarao-metatarsal  joints:  capsules  usually  three  in 
number— one  for  the  internal  cuneiform  and  first  metatsreal,  one  for  the  mid- 
dle and  external  cuneiform  and  second  and  third  metatarsals,  the  third  for 
the  cuboid  and  fourth  and  fifth  metatatsals. 

Acctxtory  Bandt  of  Thrmu.— I.  On  Donal  Surfaa.—l.  Traatrerie .-  (a)  in  sec- 
ond row,  ligg.  naTicHtari-cubeidta,  a  saperficial  and  a  deep  one:  <fr)  in  third 
row,  (1)  iigg.  euneo-cuhoid.,  an  anterior  and  a  posterior  one;  (21  between  second 
and  third  cuneiforms ;  (3)  between  second  and  first,  (c)  In  the  mrtalarsns, 
ligg.  inlermetatariia  dorialia,  laeklnjc  between  the  first  and  second. 

2.  .'kigiHtil:  (a)  between  first  and  second  rows.  WHg-ralcinto-naTiailareditriaJt 
^  superior  culcaneo-sraphoid  ;  (2)  ligg.  calfanto^uhoidea  dorialia,  two  or  three 
bands  ^  superior  and  internal  calcaneo>cDboid ;  (6)  between  second  and  third 
rows.  (J)  between  scaphoid  and  outer  enneifonn;  (Si  scaphoid  and  middle 
cuneiform,  two  bands;  |3i  scaphoid  and  inner  cuneiform,  two  strong  bands; 
(cl  between  third  row  and  metatarsus,  ligg.  larm-metataTaea  dortalia;  one  to 
the  first  metatarsal  from  the  internal  cnnelform;  three  to  the  second,  one 
trom  each  cuneifarm ;  to  the  third  are  variable  bands,  may  be  two  from  the 
two  outer  cuneiform  ;  to  the  fourth,  one,  sometimes  two,  from  the  cuboid  ;  to 
the  fifth,  one  from  the  cuboid. 

H.  Acce—on/  Baadt  of  Ptanlar  ftir/ace,— There  are  (onj  iandi  which  ar« 
eupcrflcial  and  pass  over  several  bones ;  ihori  bandi  which  are  deep  and  con- 
nect a^oining  bones,  (o)  Lmg  LipameiiM.— i,ip,  a^amtv-mboidmrn  plmfdn  — 
plantar  ligaments  of  Gray.  This  rises  (Vom  the  whole  rough  under  sarfitra 
of  the  OS  calcis  from  the  two  posterior  tubercles  to  the  anterior  one:  it  is 
divisible  into  three  layers.  The  mnst  superficial  nasscs  over  the  tuberosity 
of  the  cuboid  to  the  flexor  brevis  poll,  muscle,  to  the  interoasri  and  tasts  of 
the  metatarsal.    These  lost  fibres  are  strengthened  by  single  bundlfa  rifing 
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from  the  tuberosity  of  tbe  eaboid :  the  flbrea  to  the  flexor  brevU  poll,  are 
joined  hy  traasverse  Sbres  from  the  tendon  of  the  tibialis  posticas,  and  arp 
also  conDccted  with  tbe  plantar  fascia. 

The  middle  set  of  Bbros  eitends  to  thp  taben>sit}>  of  the  cnl>oid.  The 
deepest  Bet  i«  inseri«d  into  the  cuboid  behind  its  taberosity,  passing  mostly 
fioio  tbe  anterior  tubercle  of  the  as  calcis :  it  comes  to  view  internal  to  the 
upper  layers. 

The  tig.  iantiim  Iranneriam  latende  goes  from  the  external  cuneiform,  cov- 
ered by  the  peroneuB  tongus  tendon,  to  the  tuberosity  of  tbe  fifth  melalarsal. 

Tlie  Us.  (orMnin  Irannn-ium  mfdiale  runs  ttom  tbe  inner  suTfoce  of  tbe  inner 
cuneiform  to  the  base  of  tbe  third,  sometimes  fourth,  metatarsal. 

(i|  Sharl  LiyaiHtnii.—l,  Trannerat:  (a)  in  second  row,  lig.  ciibindeo-«avic«!arr 
pUmtarf;  (A)  in  third  row,  between  the  cuboid  and  outer  cuneiform  and  be- 
tween the  cuneiforms  is  a  continnoos  l«nd  or  several  separate  ones ;  (i)  in  the 
metatarsus,  ligg.  ialtmelalartea  planlaria,  only  between  tbe  four  outer  bones : 
tbe  lack  of  one  between  tbe  Brst  and  second  is  supplied  by  a  hand  from  tbe 
internal  cuneiform  to  the  base  of  the  second. 

2.  Sagittal;  In)  between  first  and  second  rows,  lig.  calameo-naTicalare  plan- 
tare,  a  short  round  band  running  obliquely  inward  and  forward  to  the  navic- 
ular bone  from  .the  anterior  inner  comer  of  tbe  os  calcis ;  (fi)  between  the 
second  and  third  rows,  from  tbe  scapboid  to  the  cuneiforms,  a  broad  band 
coveicd  by  the  tibialis  posticus  tendon  ;  Ic)  between  tbe  tbird  row  and  meta- 
tarsus, ligg,  tario-mttalaraea  planlaria,  a  broad  and  strong  band  to  the  first  from 
the  inner  cuneiform ;  weak  bauds  to  the  second  from  tbe  middle  and  outer 

'  L-uneiforms;  to  the  third,  short  bands  from  the  middle  and  eitemal  cuuei- 
fomis  and  cuboid ;  to  the  fourth,  a  band  from  tbe  outer  coneifonn  or  from 
the  cuboid,  or  trom  both. 

3.  Acfriaory  Brtndt  in  the  Inlertpata  of  the  Metalartui. — Ligg.  inlermetatariai 
isleroiMta  lie  in  the  spaces  Just  in  front  of  tbe  capsules  in  which  the  side  sur- 
faces of  tbe  bases  of  the  metatarHals  articulate  with  each  Other. 

Wltkt  nparate  Bynovial  cavities  are  there  ? 

Usually  six — one  for  tbe  posterior  calcnneo-aatraiialaid  Joint;  one  for  the 
»nterior  and  tbe  astragalo-BCaphoid  joint ;  one  for  the  calcaneo-cnboid;  one 
for  the  puoeoflcapboid,  the  cuneiform  with  each  other,  the  external  cunei- 
form with  the  cuboid,  the  middle  and  external  cuneiform  with  the  second 
and  third  mttalarsats;  one  for  the  first  metatarsal  and  internal  cuneiform  l 
one  for  the  fourth  and  fifth  and  cuboid  ;  sometimes  ooe  between  the  scaphoid 
and  cuboid. 

Senn  for  anMe-joint  proper  are  from  anterior  and  posterior  tibials :  tarsal 
joints  have  the  anterior  tibial  and  plantars. 

Arlrriei  of  ankle  are  anterior  and  posterior  tibials,  anterior  and  posterior 
|iFron(«ls;  lower  down  are  the  plantars  and  doraalis  pedis. 

The  marenrnli  of  the  anKle-joint  are  ftiiim  and  eitenrion—a  little  lateral 
Motuni  In  extension :  this  is  possible  because  the  astragaluii  and  tibio-flbular 
mortise  are  a  little  wider  in  front  Ihau  behind,  and  in  extension  the  nar- 
rowest part  of  the  astragalus  is  in  the  widest  of  the  articular  socket.  In 
flexion,  as  In  stepping  upon  a  chair,  where  l»teral  motion  would  be  dan- 
irerons,  the  two  Joint-surfacoa  fit  closely.  With  flexion  is  associated  a  slight 
rotation  out  of  tbe  foot;  with  extension,  a  slifiht  rotation  in.  Flexion,  a 
liftinic  of  t)ie  apex  of  the  foot,  is  possible  to  20°  from  the  horizontal :  exten- 
sion, a  depression  of  the  api'X  of  tbe  foot,  goes  through  45°. 

Eeernan  or  jncerrion  of  tbe  foot  means  a  rotation  out  or  in  of  tbe  whole 
lower  extremity.    Sutatim  out  or  in  is  rotation  of  the  whole  foot  on  a  longi- 
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tudimil  axis:  this  ocean  at  the  posterior  calcsaeo-MtngBloi')  joint.  The 
fool  is  rotated  in  when  the  sole  looks  in.  Adduction  or  oMBdioM  r«l«ra  to  » 
displacement  io  or  out  of  tbo  fore-foot,  motion  oceurriDg  id  the  tarsal  joiota, 
eEpecially  mid-tarsal. 

The  movements  between  the  lower  ends  of  the  tibia  and  fibula  are  those  of 
elasticity. 
What  are  tlie  ligaments  of  the  metataiso-phalangeal  Joints  ? 

Each  has  a  capsule,  which  is  connected  with  the  other  by  ligg.  eapiluloru^ 
platUaria  and  dorialia,  which  together  form  the  transverse  nit talamJ  liga- 
ment of  Qnty.  It  connects  tbe  great  toe  with  the  others.  Under  the  Joints 
It  is  developed  into  a  thick  jUrniu  or  tetanoid  plait.  In  the  one  for  the  great 
toe  the  plate  is  ossified  into  two  bones  held  together  by  transverae  bands: 
this  may  occur  in  other  toes.  Besides  the  above  there  are  two  laltral  liga- 
ments. As  a  rule,  there  is  a  bursa  between  the  capaulea  in  tbe  three  inner 
iutermetataraal  spaces. 

The  MtTphalaHgtal  ariieuUUim*  are  practically  the  same  aa  thoae  of  tbe 
fingers. 


MYOLOGY. 

How  are  miucleB  divided? 

Inio— 

I.  Voluntary,  striated  (aDimal  life) ; 

II.  Involuntary  (vegetative  life) — (a) smooth,  non-striated,  (b)gtrisled 
(cardiac). 

Deacrlhe  the  stirttctnre  of  miucle. 

I.  /VimittVe  mntde  jibriUa  form  Jihra;  Gbres,  faaaciii;  &sciciili, 
muwles  or  flesh. 

Epimytiam  surrounds  entire  muscle,  and  sends  partitions  betwijen  fas- 
ciculi, called  penmysium ;  eiidomynum  is  between  ihe  fibres,  but  not  as 
a  Bheath. 

The  fibres  averaee  ^Ig  inch  in  diameter,  nineties  long;  b^  volition 
may  contract  one-fourth  or  one-third  of  it«  lenjcth.  by  electricity  three- 
fourths.  ThevconsLBtof  {l)centralcoDlraclile  Bubstant*  (2)  nueleij  l.l) 
tubulnr  sheatn  or  sarcolfmmd :  tlie^  are  divisible  into  the  primitive 
Gbrillte.  shown  by  longitudinal  strialions,  and  each  fibrilla  breaks  into 
disks  called  tnrroia  f/rmentt,  dark  in  the  L-entre,  with  a  lighter  lone  at 
each  end  ;  transversely  through  the  light  zone  paiwes  Krtii'if't  linf,  or 
membraue  limiting  with  the  sarcolemma  each  element ;  ffengr.n'»  line 
passes  transversely  through  the  central  dark  band. 

StHat«d  muscles  compnse  those  of  locomotion,  respiration,  expres- 
sion ;  those  of  ear.  lamyx,  pharynx,  tongue,  upper  half  of  <MOpfaa|;us. 
and  walls  of  large  veins  near  heart, 

II.  (a)  Smooth,  unstriped  muscular  fibres  are  made  up  of  long  nu- 
cleated cells,  collected  in  bundles  or  layers,  surrouuded  by  cunnective 
ttKuc;  th«  cell-body  shows  a  longitudinal  striation.     This  variety  of 
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Armngement  of  Muwulnr  Fibres  in  Mui<cle»  in  relation  lo  the  tendons 
sni)  mUBCular  aponeuroHCH :  t,  t',  tendons  of  ori^n  and  insertion  ;  n, 
mnsciiUr  belly  ;  a,  b,  length  of  miwciilar  Iwllv  (Bcaiinis  and  BotichanI). 

F«i.  ■!.— To  face  page  m. 


A  Traimvenie  Section  of  the  Alid' 


PLATE  X. 
Fio.  i.  —  To  fanr  page  133. 


The  Superficial  Milsclcs  aiid  \'es»eU  of  Ihe  Perimtum. 
Fig.  2.— To  faef  jyiga  158  a«>l  139. 
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muscle  is  found  io  the  lower  part  of  tbe  lESopbaRus,  stomach,  iotestinal 
canal,  epleen,  trachea,  bionchial  tubes,  gall-bladJer,  bile-dnct,  duels  of 
large  glands,  of  sweat-glands,  uterus,  appendages,  vagina,  ureters,  blad- 
der, urethra,  corpora  cavernosa,  dar^  epididj-mis,  prostate,  ciliary 
muscle,  iris,  coatA  of  veins,  arteries,  and  lymphatics,  (b)  In  striated 
heart-muscle  the  fibres  anastomose  and  form  a  long-meshed  network ; 
00  sarcolemma:  transverse  strife  are  weak,  fibres  small,  and  made  up 
of  quadrangular  cells  joined  end  to  end,  each  with  a  central  nucleus. 

UUSOLES  IN  OENBRAL. 

They  are  symmetrical  in  pairs,  excepting  the  sphincters  and  a  few 
others.  They  number  aboat  311  {voluntary):  beHdatidiront  of  neck  = 
82,  vertebra]  column  and  back  of  neck  ^=60,  thorax  —  42,  abdomen  =  14, 
upper  limb  ^=59,  lower  limb  =^54.  If  a  man  weighs  150  pounds,  his 
skeleton  weighs  28  pounds ;  muscles,  62  pounds  (over  40  per  cent } ;  vis- 
cera, fat,  blood,  ete.,  60  pounds. 
How  ars  mnscles  named? 

(1 )  From  tituatim,  as  tibialis ;  (2)  direction,  rectus ;  (3)  u«-,  flexore ;  (4) 
thape,  deltoid ;  (5)  mibdivigwn,  biceps ;  (6)  attachment,  stemo-cleido- 
masto-occipitoid;  (7)  nie,  magnua;  {»)  belliet,  digaatnc ;  [9]  structure. 
semimembranosus;  {10)  rflatum  Io  orffani.  eitnn&ie  or  intrinsic  ;  (II) 
potilion,  superficial  or  deep  ;  (12)  name  ofdetcriber,  Homer's,  Galen's. 

8ome  muscles  are  synergists  to  others,  some  antagonists,  some  mode- 
rators. 

The  ori]fiiiof  amusclerefera  toils  more  fixed,  the iru^'ftrm  to  itsmore 
movable  or  remote,  attachment    The  same  nerves  that  supply  joints  gen- 
erally supply  the  muscles  and  integument  over  those  joints. 
How  ore  &sda  arranged? 

The  ruperficial  fanci'a  is  subcutaneous  alt  over  the  body :   its  web  con- 
tains subcutaneous  fat,  the  panniailiif  adipottui,  and  often  superficial 
muscles,  the  panniaihi»  camtmu.    There  is  no  rnt  in  this  layer  in  the 
eyelids,  penis,  and  scrotum.     Beneath  tlie  tatty  layer  is  usually  another,  - 
devoid  of  fat,  for  the  support  of  vessels  and  nerves. 

The  deevfatciae  or  aponnn-oses  are  made  of  Strong  fibrous  tissue  cov- 
ering the  body  more  or  less,  forming  aponeurmes  of  iuveMmenI  or  of  in- 
nerlion  for  muscles.  Near  some  joints  it  is  strengthened  by  transverse 
hands,  forming  rrtitttiada  or  atiavlar  Ugamente  to  hold  tendons  close  to 
bone. 

UnSOLES  OF  THE  TRUNK. 
MUSOLES  AND  FASOX^  OF  THE  BACK. 
DMcrflM  the  mnscles  of  tbe  back. 

(a)  SHpaJidal,  running  out  from  rpinoiu  procene*. 

First  Later.— Jftudi/iM  Trapaiiv*  (cucullaris),  or  hood  muscle. — 
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Origin,  inner  third  superior  curved  line  of  oocdptbd  bone,  lig.  nadis, 
spinous  proceaaes  of  the  seventh  cervical,  and  all  tne  dorsal  vertebne  and 

Bupraepinoua  ligament;  inna'twn,  fibres  converge  to  shoiilder  girdle; 
superior  ones  t«  outer  third  or  half  of  posterior  border  of  clavicle  ;  mid- 
dle fibres  horizontally  to  inner  margin  of  acromion  and  superior  lip  of 
scapular  spine  ;  inferior  fibres  up  and  out  to  a  triangular  tendon  gliding 
over  ilic  inner  extremity  of  the  spine  and  inserted  into  a  tubercle  at  its 
lower  posterior  margin.  The  aponeuroses  of  the  |two  musclefi  form  an 
ellipse  widest  at  the  seventh  cervical  spine. 

Fan'rliM. — May  not  rise  rrom  lower  six  doisal  spines;  no  occipital  at tach- 

nieiit ;  separation  of  cervical  and  dorsal  parts ;  vestige  of  panniculus  — ~ 

EUperflcial  to  it. 


Second  Later. — 1.  M.  RhomboideuK  Minor. — Or^'n,  seventh  cer- 
vical and  first  dorsal  spines  and  lig.  nuchee  of  that  region ;  intrrtioH, 
base  of  scapnla  oi)nosile  triangular  surface  at  commencement  of  spine. 

2.  M.  Rruini/ioiaeuM  Mnjor. — Oriqin,  spinous  proceseea  of  four  or  five 
upper  dorsal  vertebra  and  supraspinous  li^ment ;  iiwertioii.  base  of 
scapula  between  spine  and  inferior  angle.  The  greater  part  of  its  fibres 
is  not  fixed  directly  to  bone,  but  ends  in  a  tendon  attached  to  the  lower 
angle  of  the  scapula,  so  that  the  muscle  acts  more  especially  upon  this 

This  miiscle  comes  to  view  in  the  sixth  intercostal  space,  with  the  scspola 
exlemitl.  trapezius  iiitenial,  and  iBtiaaimaa  dorsi  below.  Variable  in  verte- 
bial  and  sTHpulnr  attachments ;  the  division  between  the  two  indistinct  11. 
rhoMboiilma  octipilatU  (occipito-acapularis)  above  rhomb,  min.  from  occiput 
beneath  splenius  to  scapula,  covering  insertion  of  rhomb,  min,,  normal  in 

3.  M.  Trirx  Sftijor,  not  round. — Orimn,  dorsal  aspect  inferior  an^le 
of  scapula,  Klichtly  from  axillai^  border,  from  septa  between  it,  the 
minor  and  infmspinatus,  from  mfraspinatus  fascia ;  I'liwrfion,  by  flat 
tendon,  2  inches  wide,  behind  latissiinus  dorsi  into  inner  bidpitat  ridge 
of  humerus.     The  two  tendons  are  united  below  for  a  short  distance, 

•  but  separated  by  a  bursa  at  their  insertion. 

May  be  connected  with  latigximna  doral  wher«  it  rises  tiata  the  acapnia;  a 
slip  to  the  fascia  of  the  npper  arm  oilemally. 

4.  Af.  Lnlissimiis  Dorgi,  broad  and  fiat  at  its  origin,  narrow  at  its  in- 
sertion.—On'j/in,  spinous  proi^csscs  of  lower  six  or  seven  dorsal  vit- 
tebne,  posterior  layer  of  lumbar  aponeurosis,  which  attaches  it  to  the 
lumbar  and  sacral  spines  and  iliac  crest,  from  external  Up  of  iliac  crt«t 
in  front  of  lumbar  aponeurosis ;  from  last  three  or  four  ribs  bv  digita- 
tions  interposed  belwccn  those  of  the  external  oblique ;  usually  b^  a  slip 
from  infcnor  angle  of  scapula.  Its  upper  fibres  arc  nearly  honiontal, 
middle,  oblique,  and  lower,  vertical :  it  winds  round  the  teres  major  and 
in  front  of  it,  and  is  i'n*(T(«i  by  a  tendon  U  inches  wide  into  floor  ofH- 
dpital  groove,  a  little  higher  than  the  teres  mtyor,  and  by  its  upper  edge 
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VetlebTkl  aod  coBtal  stlachmeute  variable;  mascnlar  bands,  atiUary  archei 
from  near  the  insertion  acrosa  tbe  irreat  vessels  and  uervee  to  either  tbe  great 
pcclotsi  tendon,  coraco-brecbialU,  biceps,  or  fascia ;  a  slip  from  lower  ribs  to 
coracoid  —  n.  coito-toratoUt ;  a  elip  to  triceps,  fascia,  or  internal  iut^rmuscular 
septam  —  m.  dorto-epUroeUairit  of  apes,  asually  present  in  man  as  a  Bbrotis 
bMd. 

TniBD  Layer.— &rra(iJfi«(A«.—l.  M.  iSerrah**  Postian  Superior. 
— Origin,  by  a  thiD  aponeurosis  from  two^  rarely'  three,  upper  dorsal 
spines,  sopraspinoue  li^meut,  seventh  cervical  spine,  lower  part  of  Itg. 
DUchsB ;  fibres  pass  down  and  out ;  interted  b;^  tour  slips  int<i  the  up^r 
borders  and  ou(«t  surfaces  of  the  second,  third,  fourth,  and  fifth  nbs 
beyond  their  angles. 

Tbe  alipa  may  be  tbree  or  increaaed  to  six. 

2.  M.  Serratiu  Pbst.  Inferior,  broader  than  the  above.— Onowt,  by 
part  of  the  iumbo-dorsal  aponeurosis  from  first  two  lumbar  and  W.  two 
or  three  dorsal  spines;  pacing  up  and  out;  iiiKerUd  by  four  slips  into 
the  lower  borders  of  the  last  four  tibs  up  to  the  origin  of  the  lat.  dorsi. 

Tbe  two  middle  slips  are  broadest;  tbe  otben  may  be  lacking;  tbey  over- 
lap eacb  other  from  above. 

PouETH  Later. — Mm.  Sj^enii. — Named  from  strap-like  action  bind- 
ing down  underlying  parts ;  rise  from  lower  half  of  neck  and  upper  half 
ofback- 

1.  jtf.  Spieniut  Cajn'Hs. — Origin,  lig,  nuchie  over  third,  fourth,  fifth, 
and  sixth  cervical  spines,  from  seventh  cervical  and  first  two  dorsal 
spines ;  innrrtion,  outer  surface  and  jmsterior  margin  of  mastoid  process, 
outer  part  of  superior  curved  line  to  ineertion  of  trapezius. 

2.  M.  iS/jfoituK  CVi/m  (colli). — Origin,  below  the  above  from  third, 
fourth,  fifth  dorsal  spines,  not  lower  than  the  sixth ;  iruerlioii,  with  slips 
of  levator  ana.  Heap,  into  tips  of  trans,  proc.  of  first  and  second,  often 
third,  cen'ical  vertebne. 

Tbe  splenii  are  covered  in  part  by  tbe  trapezius,  rhomboidei,  and  superior 
scrratus;  the  complexns  comes  to  view  internal  to  them.  Tbe  n.  rhombo- 
atl^itfHn,  or  iplniiu  colli  acreii.,  rlacH  from  the  lower  one  or  two  cervicul  spines 
superficial  to  tho  snperior  nrrratuB,  inecrted  into  the  trans,  proc.  of  the  atlas. 
ir.  tpleiiius  capilii  accrii.  is  a  aimilar  slip  ending  on  the  occipital  bono  or 

.Vrrru.— Trapezius  by  spinal  accessory,  third  and  fourlh  cervical  n. ;  rhom- 
boidei  by  flflb  eerv,  n. ;  teres  m^or  by  lower  subscapular  n.  (fi,  7  c.) ;  latissi- 
mos  dorei  by  long  eabecapnlar  n.  (T,  6  c.) ;  aertati  by  iutercostals  or  apper  slip 
nf  ser.  post.  sup.  by  cervical  plexus;  splcnil  by  posterior  spinal  n. 

Acliom.—Trapriint.  upper  part  supports  shoulder,  raises  point  of  shoulder 
by  rotstiou  of  scapula,  acts  in  forced  respiration  ;  middle  part  adducts  srH|i- 
alm,  hetl«  elevate  shoulder,  throws  cbest  out ;  inferior  part  would  alone  do- 
press  and  carry  scspnlie  in,  but  in  concert  with  the  upper  two-thirda  of  tbe 
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miucle  it  laises  BcromioD  uid  curies  lower  angle  out  mnd  up.  Fixed  below, 
one  actinK,  diawB  head  back  and  rotatce  bee  to  opposite  side;  botb  acting, 
draw  h«gid  back.  Tbe  rkawiboidti  are  special  antaganiats  of  the  serratui  mag- 
nus ;  they  ei«v»t«  the  saperioT  angle  of  the  Bcapnla  and  countereet  the  n>t»- 
tion  of  the  trapeiiDs:  combined  with  the  tntpeiiag,  the  Bcapals  is  imiwd 
without  rotation  or  drawn  bock  and  in.  IVt«>  majm;  fixed  at  humenu, 
rotal«9  Bcspula;  flied  at  acapnia,  rotates  raiacd  hnmema  in  and  dcprenBos 
aim.  LoliHiiHUf  (torn,  flied  at  hamenis.  draws  body  forward  a»  in  Using 
cratchua  or  climbing,  feebly  in  forced  respiration;  fixed  below,  carri«s  elo- 
vatpd  arm  down,  ba^.  and  rotates  in ;  draws  ihonlder  down  and  bock ;  is 
nsed  in  swimming ;  keeps  ioferioT  angle  of  scapula  close  to  chest-w&ll. 

Strrattii  jhu(.  tup.,  muscle  of  forced  inspiration  ;  (rrroliu  poll,  inf.,  mnicle 
of  forced  eipiratioo  (Quain  says  of  inspiTatioii,  as  it  holds  the  lower  ribs  fixed 
when  the  diaphragm  tends  to  draw  them  np). 

iSpbnit  of  one  side  draw  head  and  neck  back  and  rotate  bee  to  same  side ; 
belp  keep  head  erect. 
What  are  the  dorsal  and  lumbar  bsdn  ? 

The  vertebral  apotieuroiu  represents  the  middle  portion  of  the  roUBclt- 
lar  sheet  of  the  serrati;  nbove,  it  passes  beneath  tne  superior  sorratus; 
below,  it  is  blended  with  the  laL  dorsi  and  inferior  aeiratuB,  and  binds 
down  the  long  extensor  muscles.  The  lumbar  aponeurotU  is  usually 
described  in  three  layers,  enclosing  the  erector  spins  and  quad,  luntbo- 
ruD] :  its  posterior  layer  is  continuous  with  the  vertebral  aponeurosie. 
and  by  it  tne  lat  dorsi  and  inferior  serratus  are  attached  to  the  vertebra) 
spines. 

[b]  Deep  LongHudinal  Mtadf*. — LoNO  MuscLEa. — 1.  M.  Sacro- 
tpiaalit,  p.  n.*  (erector  spinte). — Ori^'ii,  lowest  two  or  three  dorsal,  all 
uie  lumbar  and  sacral  apinea,  posterior  fifth  of  inner  lip  of  iliac  crest, 
lower  and  back  part  of  sacrum,  anterior  surface  of  lumbar  bscia:  oppo- 
site the  last  rib  this  mass  divides  into  middle  and  outer  columns,  and  an 
inner  onejtpinalis  dorsi,  separates  from  the  middle  in  the  upper  doml 
region.    The  outer  and  middle  portions  subdivide. 

Middle  Portion.  Oular  Portion. 

Longiffiimus   dorsi    (Longiaairans        Sacro-lumbalis  (Ilio-cwtaliB  lum- 

dorsi,  p.  H. ).  bomm,  p.  n. ). 

Transversalis    cervicis    (LoDgisd-        Aoccssorius  (Xlio-eostalis  dorei,  p. 

mus  cervicis,  p.  n. ).  n. ). 

Trachelo-mastoid       (Longissimus        Cervicalia  asccndens  (Ilio-coMalis 

capitis,  p.  n. ).  cervicis,  jj,  n.). 

.V.  ilio-eottnlis  htmborvm  (sacro-lumbalis),  .Avm  outer  and  superGcial 
portion  of  common  mass  into  angles  of  lower  six  or  seven  ribs. 

M.  ilio-cmtulii  dorsi  (acoessorius),  from  ribs  into  which  the  preceding 
is  inserted,  but  internal  to  it.  into  angles  of  the  upper  six  rifae  and  trans. 
pTOC.  of  ibe  seventh  cerv.  vert 
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M.  ilio-cottalu  cervuu  (cervic&lis  aeoendens)  contjunes  the  aeries /ram 
anglea  of  upper  four  or  6ve  ribs  into  posterior  tnbercles  of  fourth,  fifth, 
and  sixth  cerv.  trans.  ))roc. 

Af.  Umffissimui  dorti  risea  from  conunoD  mass,  has  two  sets  of  imer- 
tiont — an  inner  tow  of  round  tendons  into  all  the  dorsal  trans,  proc.  and 
lumbar  accessory  proc  ;  an  outer  row  to  the  lowest  nine  or  t«n  nba  be- 
t«e«D  angles  and  tuberoailies,  and  to  whole  length  of  lumbar  trans,  proo. 
And  into  lumbar  fascia. 

M.  longasimas  cervici*  (transveTSalis  cerv.).  from  highest  four  or  five 
dorsal  trans,  proa  info  posterior  tubercles  of  trans,  proc  of  five  cerv. 
vert.,  second  to  sixth  inclasive. 

.V.  longinximia  capita  (trachelo-mastoid),  by  four  tendons  fiom  the 
upper  donol  trans,  proc,  and^oni  articular  proc  of  the  lower  three  or 
four  cervical  vert,  into  the  posterior  margin  of  the  mastoid  process 
niidei  the  spleuius  cap.  and  atemo-mastoid.  It  shows  a  tendinous  inter- 
section near  its  insertion :  it  is  the  only  muscle  between  the  splentus  and 
com  plexus. 

2.  ifutatli  tpmalet,  spinous  musdes,  have  an  arched  direction.  [Ij 
M.  ipinalit  dorsi,  close  innde  the  longiBBimus  dorsi  and  connected  with 
it ;  origin,  lowest  two  or  three  dorsal  spines  and  from  tendons  passing 
from  upper  lumbar  spines  to  long,  dorsi ;  inserted  by  four  to  nine  slips 
iDlo  the  upper  dorea)  spines. 

(3)  M.  ipinaiit  eemcit,  inconstant  or  different  on  the  two  sides /rom 
Kg.  nuchte  and  seventh  cerv.  spine,  and  one  or  two  above  or  below  this; 
inserted  into  spine  of  axis  or  also  into  third  and  fourth  cervical  spines. 


3.  M.  traimeno-tpinaUsj  a  common  name  ibr  a  group  all  inclined  in- 
wud  from  ttansverse  to  spinous  processes. 

(o)  Mm.  Semitpinaln  ( half-spin ous). — (IJ  M.  semitmnalig  dorsi,  by 
five  or  six  tendons  from  the  trans,  proc.  of  the  doTsal  vert.,  from  the 
aixth  to  the  tenth,  inclusive ;  imtrled  by  just  as  many  tendons  into  the 
spines  of  the  upper  four  dorsal  and  lower  two  cervical  vert.  (2)  M.  scmi- 
tpinalis  cervias,  covered  by  the  complexus,  rises  nearly  from  the  inser- 
tion vertebrae  of  preceding — vii,  upper  five  or  rix  dorsal  trans,  proc. ; 
tftterial  into  cervical  Spines  from  second  to  fifth,  inclusive^  being  thickest 
into  the  axis.  (3)  lU.  gemispinalis  cajiitin  (complexus)  nsea  by  two  sets 
of  heads :  the  inner,  or  hivmler  cervta's,  rise»  from  three  or  four  dotsal 
trans,  proc  between  the  second  and  sixth  ;  its  superficial  fibres  are  in- 
unrint  Into  the  external  occipital  protubenince  beside  the  lig.  nuchee;  its 
deeper  fibres  join  the  external  head.  The  outer  head  rinei  from  upper 
dorsal  and  tower  three  or  four  cervical  vert.,  on  the  dorsal  and  seventh 
cerv,  from  trans,  proc,  on  the  remaining  cerv.  vert  (fourth,  fifth,  or 
flixtb)  I^  two  slips  from  each,  one  from  the  posterior  tubercle  of  the 
trans,  proc,  and  one  from  the  lower  articular  process.  These  fibres 
unite,  join  piart  of  the  inner  head,  and  arc  inierted  into  the  inner  im- 
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chUquiu  cap.  nperior. — Origin,  upper  surface  of  trans,  proc.  of  atlas; 
ituertion,  impresston  between  outer  parts  of  the  ocdpitaJ  curved  lines. 
S.  JIf.  Tteha  cap.  lateralis. —  Origin,  aoterior  surface  of  apex  of  iTBnB. 
proc.  of  atlas ;   passes  nearly  straight  up  to  the  jogolar  process  of 

occiput 
The  two  obliqae  moaelea,  with  the  rect.  cap.  post,  m^.,  form  the  mboccipUal 

Saboccipltnl  mosclea  may  be  doubled.    JV.  atlanliMiuutmd.,  tiom  transvene 
pTOcew  ot  attaa  to  hinder  part  of  maBtoid. 
A'errc*. — All  the  atrave  back  muscles  by  poaterioT  primary  branches  of 

Actum*.— The  longitndinsl  muscles  extend  the  back  with  a  force  of  aOO-400 
ponndB;  some  of  tbe  lower  muscles  may  dopress  the  ribs  and  aid  in  forced 
expiration ;  Bome  of  tbe  apper,  if  fixed  above,  may  act  in  forced  inspiration. 
The  muscles  of  one  side  produce  lateral  flexion  of  the  spinal  column.  The 
nmpbj-iu  and  Iratmem-fpinatii  rotate  the  head  Bod  spine  to  the  opposite  side. 
The  TfcluM  minor  and  iHperior  Mique  cbieQj  extend  the  head  ;  the  reeUti  major 
and  inftrioT  oUijiie  rotate  the  atlas  and  skull  on  Ibe  axis ;  tbe  major  also  ex- 
tends the  head.  The  let.  cottarwa  have  but  little  action  on  the  ribs ;  are  re- 
garded aa  mnsclea  of  forced  Inspiration.   The  rseliu  lot.  bends  the  head  to  one 

MUSOLBS  AKD  FASOI21  OF  THB  ABDOMBN. 
Describe  the  abdominal  mnscles  and  tixAm. 

The  superficial /o»ma  of  the  abdomen  has  twolayere:  (1)  tubaila- 
niyiiiK,  conlainins  lat ;  (2)  (/fn>erconlains  yellow  elastic  tissue,  correspond' 
ing  to  tunica  abdominalis  of  animals  for  support  of  viscera.  From  the 
deeper  layer  is  derived  the  siitpensory  ligament  of  the  peiiis;  its  lower 
nart;  /imci'i  of  Sititjui,  pusses  over  Poiipart's  ligament  and  ends  iust  be- 
low in  the  fascia  lata.  Both  lajeis  pass  over  tlie  xpermatic  cord  to  the 
scrotum,  become  reddish  and  muscular,  forming  the  dartot.  There  is 
no  drep  fascia. 

The  abdominal  mtuda  fill  the  space  between  the  chest,  lumbar  ver- 
tehrsc,  and  pelvis. 

(al  Vrrtical  Mtuclex. — 1.  J/!  rechw  nWominw.  sepiunted  from  its  fel- 
low by  the  linea  alba. — Oriam,  cartilages  of  fifth,  sixth,  and  seventh 
ribs,  and  iwualjy  bone  of  fifth,  by  three  slips,  sometimes  from  the  cnsi- 
fiirm  ;  insertion,  b^  two  tendons,  tbe  inner  smaller  one  into  the  front  of 
the  symphysis  pubis,  crossing  its  fellow  of  the  opposite  side,  passing  down 
and  out  to  adductor  fascia,  down  and  in  tofasciaof  penia;  the  outer  bead 
into  the  pubic  crest  or  sjiace  in  front  of  it  if  the  pyramidahs  is  lacking. 
(Henlc  considers  tbe  insertion  as  below,  as  it  passes  into  bo  much  mov- 
able fascia. )  The  fibres  arc  interrupted  by  xtiriAg  tendinous  inscriptions, 
the  three  most  constant  being  one  at  the  umbilicus,  one  at  the  lower  end 
of  the  ensiform,  and  one  between  these  two:  if  one  or  two  more  are 
added,  they  are  incompteio  and  below  the  umbilicus.  They  do  not  pen- 
etrate the  whole  thiduiees  of  the  muscle;  may  extend  into  the  internal 
10— A. 
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M.  rectui  laleralit  abd.,  1  inch  (2.5  cm.)  brow],  between  the  eiternal  Mid 
Intemal  obliqne  muscles,  from  the  tenth  rib  down  over  the  eleventh  to  the 
middle  of  tha  iliac  crest. 

2.  M.  pyramidalis  reaU  on  lower  part  of  rectus  ioside  its  sheatli, 
separated  Rom  it  by  a  special  fascia.  Origin,  froot  of  pubis  below  in- 
sertion of  outer  tendon  of  rectus,  passes  over  the  lower  third  of  the 
space  between  the  umbilicus  and  pubis;  truertoJ into  the  linea alba.  Its 
inner  fibres  are  vertical,  outer  ones  obliqne. 

The  height  of  the  muscle  is  variable,  unlike  on  both  aides,  oi 

both  lockiug  in  every  fourth  case ;  doubled  on  on        

ing  the  lower  part  of  the  rectus  is  increased  in  si 

The  Unea  alba  is  &  fibrous  structure  from  the  en^form  to  the  pubis, 
formed  by  the  union  of  the  obliuue  and  transverse  aponeuroseSj  broadest 
above,  \  inch  (4-7  mm.),  and  a  little  below  its  middle  is  the  cicatrix  of 
the  wnmdicM.  At  the  lower  end  it  passes  in  front  of  the  recti,  and  here 
is  detached  posteriorly  a  band  of  lonntudinal  fibte&^  adiminicoiuyn 
Itneae  albce,  spreading  out  triangularly  Deb  in  d  the  outer  heads  of  the 
recti.  The  lin^a  semi/unum  is  a  narrow  part  of  the  internal  oblique 
aponeurosis  just  before  it  divides  into  two  layera.  Linae  tmnsverta 
correspond  to  the  intersections  of  the  rectus. 

(b)'  IVamviTK  Musdes.—l.  M.  o6^v^us&Er«rnu(,  or  descending  oblique, 
muscular  on  the  side,  aponeurotic  in  front.— On'jn'n,  outer  suifac(«  and 
lower  borders  of  the  lower  eisbt  ribs  (seven,  Henl'e)  by  slips  in  a  serrated 
series,  five  int«rdigitatinK  with  the  serratus  magnus,  tne  lower  three  with 
the  lat.  dorsi,  from  lumbo-dorsal  aponeurosis  conneeied  with  first  Iiuub. 
vert.  The  slip  from  the  eighth  rib  is  broadest,  the  others  ditoinish 
above  and  below  that;  upper  and  lower  digitationa  rise  from  near  the 
costal  cartilages,  the  intermediale  ones  at  some  distance  ftntn  them. 

The  fibres  from  the  last  two  ribs  pass  nearly  vertically  down  to  the 
anterior  half  of  the  outer  lip  of  the  iliac  crest ;  all  the  rort  incline  down 
and  forward  to  the  apoiieuron*.  This  is  wider  below  than  above,  meets 
its  fellow  in  the  linea  alba,  is  connected  with  the  costo-xiphoid  ligament, 
pives  orijtin  to  the  lowest  fibres  of  the  pect.  m^or,  or  is  covered  by  a 
fascia  derived  frnm  it ;  below  it  extends  from  the  anterior  superior  spine 
of  the  ilium  to  the  spine  of  the  pubis  as  a  thickened  border  ctuled 
I'nnpart't  ligameiil. 

Tiie  aponeurosis  is  perforated  by  a  large  opening  near  the  pubis  for 
the  spermatic  cord  in  the  male  and  round  hgament  in  the  female :  this 
is  the  externa]  abdomiiml  ring  (annulus  inguinalis  cutancus,  p.  n.).  It 
is  oval  or  elliptical,  1  inch  Ions,  j  imh  wide  in  the  male,  with  ilabueat 
the  pobio  crest ;  its  sides  are  the  pifhrt  (cms  superius  and  cnia  infcrius, 
p.  n.) ;  the  uj>p<r  or  oinw  is  fiat  ond  straight,  attached  to  the  aiinrior 
snr&ce  of  the  pubis,  decussating  with  il«  fellow  or  passing  to  adduotor 
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fasoU  and  doraam  of  j^ttis ;  the  lower  or  external  is  thia  above,  and 
below  is  fonned  hy  the  inner  end  of  Poupart'e  lig. ,  attached  to  the  spjne 
of  the  pobb. 

The  deepest  fibres  of  Poupart'e  lijf,  are  sent  back  to  the  inner  part  of 
the  ilio- pectineal  line  for  }  inch,  forming  a  layer  called  Oimbernat  t  liga- 
matl,  presenting  upper  and  lower  surfaces  and  a  concave  margin  toward 
the  femoral  ring  and  \'cin.  Some  of  the  fibres  of  Gimbemat's  lig.  or  of 
the  outer  pillar  are  re&ccted  up  and  in,  under  the  spemiatic  cord,  behind 
the  inner  pillar,  in  front  of  the  conjoined  tendon,  covering  the  posterior 
wall  of  the  external  ring,  and  pass  to  the  sheath  of  the  rectos  and  llnea 
alba  or  interlace  with  its  opposite :  this  is  the  reflected  Gimbemat's  liga- 
ment or  triangviar  ligament  of  Colics. 

Transverse  fibres  bind  togetner  the  obliaue  fibres  of  the  aponeurosis, 
and  where  they  cross  the  ring  they  are  called  intercobimnarJUn-e*.  From 
tliem  a  thin  membrane  is  prolonged  upon  the  spermatic  cord,  known  as 
the  iiitera/liimnar  or  spermatic  fagcia. 

Generally  ibe  ext.  oblique  and  lat.  dorsi  leave  a  tnangular  space  be- 
tween them  on  the  iliac  crest,  forming  J^tit's  triangle,  where  thirty  or 
foT^  cases  of  lumbar  hernia  have  been  recorded. 

The  external  ingiiinal  ligament  of  Henle  {Ytg.  inguinale  ext.)  is  a 
Strengthening  band  of  fascia  along  the  outer  part  of  Poupart's  lig.  It 
springs  from  the  anterior  superior  spine  by  two  flat  roots  which  lorm  a 
snort  canal  for  the  external  cutaneous  nerve :  it  runs  transversely,  and  is 
fused  with  the  iliac  fascia  at  the  lower  edge  of  the  ext.  obi.  aponeurosis 
as  far  as  the  crural  arch  ;  there  it  passes  over  the  femoral  vessels  and  ia 
lost.  It  receives  fibres  from  the  ext.  obi.  aponeurosis,  and  sends  fibres 
down  to  the  fascia  lata  over  the  sartorius,  so  that  a  sagittal  section  of  the 
licament  and  connected  fkscisc  is  in  the  form  of  a  bt.  Andrew's  cross. 
The  superficial  fascia,  and  with  it  the  akin,  are  attached  to  the  lig.  ing. 
ext.,  and  form  the  inguinal  tuleus  (fold  of  groin).  Internally  this  liga- 
ment gives  off  the  inlercolumnar  fibres,  and  may  end  in  them  or  in  the 
ext.  ubl.  apon.  or  in  the  lig.  ing.  int. 

2.  J/,  (Mrliimiu  liilerniu. — Origiu,  outer  half  of  Poupart's  lig.,  ante- 
rior two-thirds  of  middle  ridge  of  iliac  crest,  from  lumlrar  fascia;  iiixer- 
tioH^  lower  margins  of  cartilages  of  last  three  ribs,  its  aponeurosis,  and 
by  tnnjoiii'il  teiitlou  (with  transvcrsalis)  arching  over  the  inguinal  canal 
to  the  fnint  of  the  pubis  and  inner  part  of  ilio-pect.  line  liehind  Gim- 
liemat's  lig.  The  ajMmrtirmiii!  splits  at  the  outer  border  of  the  rectus ; 
the  anterior  layer  unites  with  the  eit.  obi.  apon.,  the  posterior  with  the 
Iransvcrsalis  apon.,  which  reunite  and  form  the  slienik  of  the  rectim; 
the  piptcrior  layer  is  attached  above  to  the  ensiform,  seventh  and  eighth 
rib-<mftilage8.  This  division  of  aponeurosis  stops  a  little  above  halfway 
between  the  umbilicus  and  pubis,  and  belowthis  point  the  int.  obi,  apon. 
and  transversnlis  apon.  pass  wholly  in  front  of  the  rectus.  This  de- 
ficiency in  the  posterior  wall  of  the  sheath  is  marked  by  a  lunated  edge, 
roncsve  downward,  the  nemilunar  fold  of  Dounlnt  (linea  Douglasii, 
p.  n.)\  here  the  rectus  is  separated  from  tbc  abdominal  contents  by 
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peritoneum,  subperitoneal  tissue,  traosverstdis  fiiacia.  ani]  a  thin  con- 
nective tissue  which  continues  the  trans,  apon.  {ciote  a  difierenoe 
between  trans,  fascia  and  apon.) 

lot.  obi.  mascle  ma;  preseot  a  flbrooB  in 

posile  tbt   "     "  -  ..    -  ^ 

iHckiog. 

The  crematter  muscle,  peculiar  to  the  male,  is  attached  eitfirnaUy  to 
the  inner  portion  of  Poupait's  lig.,  and  is  oontinuous  with  the  int  obi. 
fibres :  its  internal  attachment  (iaconstont)  is  the  spine  and  crest  of  the 
pubis ;  it  descends  in  folds  in  front  of  the  spermatic  cord  to  the  level  of 
the  testis,  and  spreads  out  in  a  cremnsteric  fatda.  Some  regard  this 
muscle  as  a  part  of  a  fcetal  structure  called  gabemaculum  le*li$.  There 
are  some  remains  of  it  in  the  female. 

3.  M.  Trangverialit  Abdomini».~~Chigin^  inner  surface  of  the  lower 
six  rib-cartilages,  inUrdigitaling  with  the  diaphragm,  from  lumbar  trans. 
proc.  by  a  posterior  aponeitrora.lrom  anterior  three-fourths  of  inner  mar- 
gin of  iliac  crest,  outer  third  of  Poupart's  lig.  This  muscle  neari^  sur- 
rounds the  abdomen,  and  is  inserted  into  the  aiUa-ior  aponrurosu  and 
conjoined  tendon.  This  apon.  commences  for  the  most  part  about  1  inch 
from  the  outer  border  of  the  rectus  in  the  linea  Spigelii  (p.  n-J,  but 
moscular  fibres  nearlv  meet  behind  the  rectus  above :  the  lower  third  of 
this  apon.  passes  in  front  of  the  rectus. 

The  posterior  amneitroti*  is  the  middle  layer  of  the  lumbar  fascia  or 
lumbo-costal  lig.  (Henle),  between  the  erector  spinse  and  (juad.  lumb. 
muscles.    The  nighest  part  of  this  muscle  is  continuous  with  the  triang. 

Muscle  maf  be  absent;  n.  pofto  Ira^twm^it  beliiiid  coruoined  teadon  from 
ilio-pectineal  line  t«  trans,  fascia  or  apottenroais. 

Ntrtet. — Supplied  in  general  b;  lower  intercostal  D. ;  int.  obi.  and  traos. 
yorsalis  also  by  ilio-hypogastric  and  ilio-inKninal  d.  ;  creiDMt«T  by  genital 
branch  of  gen i to-crural  n. 

/icHoM.— Upon  thoraipjiHCora,  or  vertebral  column;  pelvisnnd  thorax  fixed, 
they  aid  mrnitinf,  eipuliion  of  ftlm,  faca,  and  Brtiw;  vertebral  col.  fixed,  they 
raise  diaphragm  by  pres^nijc  upviaccra,  and  no  aid  npiration ;  Jlrx  Uonu  t« 
front  or  laterally,  or  rotate  it  if  vert.  col.  be  not  Bird  ;  tbanu  fixed,  dra*  np 
pelfit  in  climbing.    Pyramidales  make  linea  alba  tense. 

LININQ  FASOI.ai  OF  THB  ABDOMBK. 

The  transverwlis  fasdn  covers  the  inner  surface  of  that  muscle,  and 
is  continued  ui)on  the  under  surface  of  the  diaphragm ;  along  the  inner 
margin  of  the  iliac  crest  it  is  attached  to  periosteum ;  for  about  2  Inches 
internal  to  the  ant.  sup.  iliac  spine  it  is  attached  to  the  lack  of  Poupart's 
lig.  and  iliac  fascia  ;  next  internally  it  pnsi«es  down  over  the  fcmorm  vea- 
sds  as  the  anterior  portion  of  their  sheath :  as  it  passes  under  Poupart's 
lig.  it  is  strengthened  hy  the  d*rp  antral  arch  (arcus  cruralis),  ■  bond  of 
fibres  inaertea  into  the  pubic  spine  and  ilio-pectineal  liner  behind  the  eon- 
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joined  Mndon :  it  includes  beDeath  it,  between  the  femoral  vein  and 
(limbemat'slig.,  the /emmxil  rmg,  throogb  which  «  femoral  hernia  may 
descend. 

Halfway  between  the  ant  sup.  iliac  spine  and  ^jnuphyms  pnbis  is  the 
irtUrnal  abdominal  ring  (annulua  ingniDalis  abdominaua,  p.  n. ) :  its  lower 
ed^e  is  vertically  i  inch  (8  mm.)  above  Ponpart's  lig.  and  H  inches  [4 
til  'i  cm, )  from  the  guter  nag. 

From  the  inner  end  of  the  ilio-pectineal  line  fibres  of  transrersalis 
foacia  go  in  two  directions— outward,  beneath  the  internal  ring  and 
parallel  with  Puupart's  lig.,  the  Hg.  iiiguinaU  int.  laterale;  upWEuid,  on 
the  inner  side  of  the  rin^  as  the  lig.  via.  int.  medtak  (outer  and  inner 
pans  of  internal  iDeutnal  li^wnent).  lliese  two  form  a  bltint  angle, 
umiting  the  inlemal  ring  below  and  internally.  From  the  margin  of 
the  rin^  IB  prolonged  the  delicate  in/undilmli/orm  faicia  (processus 


TaginuliB  fascise  trans.)  The  ring  is  the  entrance  into  this  process,  the 
lower  sharp  border  of  which  is  the  plica  gemilunarii  fiuda  tratit.  (fie- 
qnently  lacking). 

In  the  region  of  the  umbilicns  are  strengthening  fibres  covering  the 
obliterated  umbilical  vein  =/atcia  traiiwertaUt  vmhilicalig. 

The  iliac  fueia  covers  the  ilicvpeoas  muscle,  stretched  from  the  iliac 
crest  to  the  iliac  portion  of  the  ilio-pect.  line :  it  is  continued  up  on  the 
psoas,  attached  to  tlie  aacrum,  invertebrat  disks,  internal  arched  neament 
of  diaphragm,  and  externally  to  ilio-lumbar  hgament  (ant,  layer  of  lumbar 
fascia).  Below  it  passes  beneath  the  femoral  vessels,  forming  the  hinder 
part  of  the  femoral  sheath  :  outside  the  vessels  it  unites  with  the  trans- 
verealis  fascia  on  Ponpart's  ligament  and  with  the  ext  ing.  Ug.,  which 
prolongs  it  to  the  fascia  lata  (iliac  portion) ;  internally  it  joins  the  pubic 
portion  of  the  fascia  lata.  A  strong  band  is  attached  to  the  ilio-pect, 
eminence  between  the  psoas  and  pectincua,  called  the  ilio-pect.  kg. 

Describa  the  tudm  of  the  perlnetim  and  pelvis. 

Fata'a  of  Perinemi,  Siipei^ficial. — In  the  anterior  half  of  the  peri- 
neum, continuous  with  the  dartos,  is  the  mperfidal  perinfal  fasda.  or 
foKxa  o/^  Collft,  bound  to  the  ischio-pubic  rami  as  far  oack  as  the  ischial 
uberositiea ;  on  a  line  from  this  tuberosity  to  the  central  point  of  the 

Serincum  it  turns  round  the  transversus  perinei  muscle  and  becomes 
eep  perineal  fascia.  There  is  an  incomplete  median  septum,  so  that 
extravasated  urine  distends  one  side  of  the  scrotum  beneath  the  dartos, 
then  penetrates  to  the  other  side,  then  to  the  front  of  the  abdomen  be- 
neath the  superficial  fascia,  but  does  not  pskr  to  the  posterior  half  of  the 
perineum  nor  ilown  upon  the  thighs.  ButJc't  fascia  is  the  continuation 
forward  of  Colles'  fascia,  investing  the  penis  as  far  as  the  glans,  contin- 
nons  with  the  dartos,  and  directing  the  urine  as  already  stated. 

The  dfcp  prrtneal  or  tubpubic  fiuda  or  triangular  ligament  of  the 
vrelhra  is  stretched  across  the  subpubic  arch  on  the  deep  surface  of  the 
crura  and  bulb,  and  consists  of  two  layers :  the  inferior  layer  extends 
bock  to  the  central  point  of  the  perineum,  attached  to  the  ischio-pubic 
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rami,  (wnitected  at  its  base  vitb  the  other  laj^er,  and  oontioaoiui  with  the 
recurved  mar^n  of  the  superficial  perinetU  fascia.  The  trajuotrte  lig. 
of  the  ptlvu  IB  connected  with  this  layer,  and  meeting  from  below  the 
arcuate  Pubic  lig.  (subpubic)  forms  an  aperture  for  the  dorsal  vein  of  the 
penis.  This  layer  is  perforated  by  the  urethra,  arteries  of  the  bulb  and 
of  the  corpors  cavernosa.  Between  the  two  layers  of  the  triangular 
ligament  are  the  memhranoug  portion  of  the  urethra,  the  constrictor 
nrethiw,  Cowper's  glands,  pudic  veasels,  and  doreal  nerves  of  penis. 

The  luperior  ^deep)  layer  oonsiste  of  right  and  left  lateral  halves,  sepa- 
rated in  the  middle  line  br  the  urethra  close  to  the  prostate,  and  «hi- 
tinuous  on  each  side  with  the  fascia  covering  the  obt  int  muscle.  The 
levator  ani  is  between  this  layer  and  the  recCo-veucal  fascia.  - 

Fa»a(e  of  the  Peloa.—Tha  oonsiste  of  two  parts,  obturator  and  recto- 
vesical fascia. 

The  ofitiirator /aida  covera  the  inner  surface  of  the  obturator  inleraus 
muscle ;  it  is  attached  to  the  iliac  portion  of  the  ilio-pect  line,  to  the 
body  of  the  pubis,  to  the  great  sacro-sciatic  notch  and  great  socro-sci- 
atic  lleament,  and  upper  edge  of  obturator  membrane ;  below  it  joins 
the  falciform  onxcss  of  the  great  sacro-sciatic  ligament  and  bounds  the 
ischio-reclal  Itisaa  externally.  Near  its  upper  margin  it  gives  off  the 
anal  fiaciii,  which  covera  the  lev.  ani  externally  antf  bounds  the  ischio- 
rectal fossa  intern  ally. 

The  fimcia  of  the  jy^/rifonna  Is  continued  back  fmm  the  obturator  in 
front  of  the  pjTiformis  muscle  and  sacral  plexus. 

The  recto-vesiral  fiucia  is  attached  in  front  to  the  back  of  the  pubis, 
and  laterally  separates  from  the  obturator  fascia  along  a  curved  tine  tVom 
the  upper  part  of  the  obturator  foramen  to  the  ischial  spine :  this  is  the 
posterior  part  of  the  white  line  which  extends  from  the  pubis  to  the 
ischial  spine.  This  fascia,  covering  the  upper  surface  of  the  lev.  ani 
muscle,  passes  to  the  prostate  gland,  bladder,  rectum,  and  from  Hide  to 
side  across  the  median  line  The  part  to  the  prostate  and  neck  of  blad- 
der from  the  pubis  consists  Inrgely  of  involuntary  muscular  Ebres,  the 
anierior  Inte  lii/ament*  of  ikr  blmlder,  or  pubo-prostotie  li^otmli;  oat- 
side  them  are  the  literal  trite  tifiamentt,  and  the  part  gom^  to  the  rec- 
tum is  the  lig.  of  the  rectum.  The  anterior  part  of  the  fascia  meets  the 
bladder  along  its  junction  with  the  prostate,  and  divides  into  two  layers: 
the  upper  (ascending)  unites  with  the  muscular  coat  of  the  bUddcr,  and 
is  attached  just  outside  the  vesiculw  seminales ;  the  inferior  layer  (de- 
scendini;)  forms  the  sheath  of  the  prostate,  and  at  its  apex  is  continued 
into  the  upper  layer  of  the  triangular  ligament;  it  also  paSftCH  between 
the  bladder  and  rectum  and  forms  the  front  of  the  sheath  of  the  loUer. 
The  vagina  receives  the  recto-vesical  fascia  in  a  manner  similar  to  the 
prostate. 

Deseribt  tlw  muscles  of  the  perlnetim. 
Two  gnmpe— anal  and  genito-uiinBry,  with  a  superficial  utd  deep  set 
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A.  In  the  Mait. — (o)  Anal  Miudn. — The  internal  or  circular  »pkiac- 
fer  is  a  thict  ring  of  unstriped  moBcle  continuous  witli  the  circular  fibres 
of  the  rectum. 

The  exlemal  imkincter,  1  inch  in  depth,  b  elhptictd,  attached  by  a 
small  tendon  to  the  coccjn,  encloaes  the  anus,  and  superficial  Gbres  end 
in  skin ;  some  decuBBate  across  the  median  line ;  &  Few  deep  ones  are 
contjnnoug  from  side  to  mde,  but  a  large  part  blend  with  Ine  muscles 
at  the  "  central  point" 

The  central  point  of  the  perineum  is  the  median  part  of  a  tendinous 
septuin  in  whlcn  several  muscles  meet :  it  is  1  inch  in  tVont  of  the  anus, 
benind  the  bulb  of  the  urethra;  may  be  absent. 

Th^levator  ani  rises /rem  the  pubic  body|  adherent  to  and  between 
the  obt-'and  recto- vesical  fasciffi,  from  the  "white  line,"  spine  of  the 
ischium,  and  upper  layer  of  triangular  ligament.  The  hinder  fibres  pass 
down  and  in  to  the  coccyx.  The  foremost  run  almost  directly  back  to 
the  "central  point,"  the  intervening  ones  to  the  tower  end  of  the  rec- 
tum and  median  aponeurosis  between  coccyx  and  anus,  common  to  the  . 
two  muscles. 

Thia  muscle  U  divided  by  a  cleft  jiiit  below  the  obturator  caDal  into  two 
p«rtB:  the  anterior  ini6i>-oi>e«)r;eHt  <3iivage)  is  alone  connected  with  the  rec- 
IDm;  itB  outer  fibreH  paas  over  the  aide  of  the  prostate,  cnntiaue  the  eit, 
■phiDCtCT  Qpnard,  oaite  with  Its  fellow  behind  the  bowel,  and  »re  inserted 
Inta  the  coccyx;  the  iuner  flbres  paw  between  the  two  Bphiiictera  and  Join 
the  loDfEitndinal  fibres  of  the  rectum  and  decussate  in  front  of  the  anuB,  The 
hinder  part  of  the  mnacle,  ucAio-coccjFgm  IHenle),  paseee  from  the  pelvic 
fucia  Bod  ischial  apine  to  the  margin  of  the  coccyx  and  median  aponenroaia. 

The  eoccygevx,  or  levator  eoceygeue,  ritfn  by  its  apex  from  the  ischial 
spine  and  obturator  fascia,  and  is  iniierled  byits  base  Into  the  margin  of 
tne  coccyx  and  lower  part  of  the  sacrum.  This  with  the  above  muscle, 
on  both  sides,  constitute  the  pelvic  diaphragm. 


{b)  Gai&o-urinary  Mtitdei.—Thne  on  each  mde  and  a  centi&l  deep 
one. 

Trantcernu  Perinei— Origin,  ischial  tuberosity  passes  forward  and 
inward  to  unite  with  its  fellow,  the  external  sphincter,  and  bulbo-cavem- 
osusat  the  "central  point" 


Iichio-caveriio*ia,  or  Errclor  Pniit. — Origin,  inner  part  of  tuberosity 
and  ramus  of  ischium,  behind  and  on  each  side  of  the  attachment  of 
cms  penis :  its  t«ndon  spreads  over  the  cms,  and  is  imerted  into  the 
outer  and  under  udea  of  that  body  at  its  fore  part.  . 
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HousbiD  describes  the  m.  tempretmr  venm  ilortdju  ptnit,  rising  io  I^Dt  of  the 
CCD8  and  erector  peuis,  aud  joiniag  its  fellow  above  dorsal  vein  ;  It  is  irell  dr- 
veloped  in  the  dog. 

BuJbo-eavemoiia,  or  aaculaUir  urina,  unites  with  its  fellow  Id  a.  mediao 
raphS  continued  forward  flroin  the  "central  point,"  the  two  covering  the 
bmb  and  port  of  the  corpus  spoDKiosum.  lt«  Ghres  ascend  from  the 
raph6  and  end  on  the  dorsum  of  the  corpus  spong.  by  joining  its  fellow ; 
at  the  fore  part  some  pass  to  the  outer  side  of  the  corpus  caveroosma 
and  send  an  expansion  over  the  dorsal  vessels;  some  of  the  posterior 
fibres  unite  with  the  under  surface  of  the  triangular  hgament 

The  Bbres  SDrrounding  the  bulb  are  somewhat  distinct  from  the  rMt,  and 
have  been  described  as  the  m.  mrnpretior  hemiiphtemm  bidbi. 

The  above  three  muscles  and  enclosed  triangular  space  are  between 
the  superficial  and  deep  perineal  fascise— i'.  e.  below  the  lower  layer  of 
the  triangular  ligament. 

The  constrictor  or  cotnprefsor  urethm  rinafrom  the  ischio-pubic  nuni, 

'  from  the  two  layers  or  the  triangular  ligament,  between  which  it  is 

placed,  and  surrounds  the  membranous  portion  of  the  urethra,  forming 

a  kind  of  sphincter.    A  median  raph^  sometimes  divides  the  muscle.    Its 

hindermost  fibres  have  been  described  as  the  trani.  perind  profundu*. 

Most  of  the  Bbres  pass  traaaveraelf,  others  obliquely,  othera  circularly 
arouud  the  urethra,  and  ou  the  inferior  surface  is  ■  longitudinal  slip  from  the 
base  to  the  apex  of  the  triangular  ligament. 

W<rtu.— Eitemal  sphincter  by  fourth  sacral  and  inf.  hemorrhoidal  of 
pudic;  lev.  ani  by  fourth  sacral  and  perineal  branch  of  pudic;  coccygeos  by 
fourth  sacral ;  the  three  su^rflcial  gen.-urioary  muscles  by  the  perineal 
branch  of  the  pudic ;  constrictor  urethne  by  dorsal  nerve  of  penis. 

Arlioat. — Int.  iphintlrr  wholly  involuntary,  eztem^  usually  involuntary, 
but  made  firmer  by  act  of  wilt ;  lev.  ani  and  cottyyeaa  support  and  raise  Boor 
of  pelvis,  aud  thna  have  to  do  with  fon»d  eipiration ;  the  levator  also  assist* 
in  emptying  the  lower  rectum,  raising  and  expanding  ita  aperture,  but  some 
of  ils  fibres  act  with  the  ex t.  sphincter  in  closing  the  anus;  the  (rauMvrn'Sx 
the  "central  point  "  and  give  support  to  the  ^aculator  musck-H  ;  the  udiio- 
carcrNon  comprms  the  cms  and  help  produce  and  maintain  the  erection  of 
the  penis ;  the  huUM-atteraon  forcibly  i^ect  fluid  mostly  volnntarily  at  the  end 
of  micturition,  tnvoluularily  in  the  emission  of  semen ;  they  alsoare  supposed 
to  aid  erection  of  penis ;  the  CDiiflriftor  nrefArs;  assists  the  batbo.cavernasl  In 
clearing  the  urethra  and  erects  penis  (Heule). 

B.  In  the  female,  the  traiitverna  periiwi,  ejrt.  uphuicler,  lire,  ani,  tree- 
tor  dHoridit  (isclno-cavemosus)  correspond  to  similar  muscles  of  the 
male,  the  sphincler  va</iiite  to  the  bulbo-cavemosi.  The  coiutn'ctur  ure- 
three  is  the  traiis.  perinei  profundus,  and  ditTers  from  that  of  the  male 
by  being  divided  into  laieral  halves  by  the  vagina. 

Seseiibe  the  diaphragm  or  midriff. 

A  partition  between  the  abdomen  and  thorax,  rising  by  musoalarfibm 
as  vett^anA,  cotlal,  and  rternal  portions. 
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The  emra,  or  pilloTB  of  the  vertebnil  portion,  connected  nith  the  ant. 
common  lie.,  rise  from  the  bodies  and  intervertebral  miba.  of  the  lumbar 
Tertebne,  tiie  r^ht  from  the  second,  third,  and  fourth,  the  left  from  the 
second  and  third;  thej  arch  over  the  aorta  from  right  to  left,  and  meet 
behind  it  from  left  to  right.  The  muscular  fibres  from  them  form  a. 
figure  8,  leaving  an  opening  for  the  oesophagus.  The  ihlemal  arched 
Ui/nment  paascB  over  toe  pBoas  moscle  from  the  oulfir  wde  of  the  first 
lumbar  body  to  the  second  trans,  proc.     The  external  arched  ligament 

E asses  over  the  quad,  lumborum  from  the  second  trans,  proc.  to  the 
latrib;  they  are  the  upper  margins  of  fascia  covering  those  muscles; 
an  arched  ligament  may  pass  over  both  muscles ;  muscular  fibres  of 
the  diaphraRUi  rise  irom  both. 

The  co»tiu  portion  rises  from  the  lower  six  cartilages,  interdigitating 
with  the  transveraalis  abd.  Tlie  $t«r»al  portion  is  veiy  short — a  single 
muscular  slip,  someljmes  two,  from  the  ensiform  cartilage. 

The  central  tendon,  trefoil,  forms  the  higliest  part,  convex  .in  front, 
concave  behind ;  has  three  lobes,  the  right  teing  the  largest,  the  left  the 
smallest ;  the  t«ndinous  fibres  are  iut^rwoveii  in  evci^  direction. 

There  are  three  foramina :  the  hiatus  aorticus,  in  front  of  iTie  firat 
lumbar,  transmitting  the  aorta,  thoracic  duct,  and  vena  aiygos  mag. ;  the 
foramen  for  the  atophaffiu,  opposite  tenth  dorsal  vert.,  entirely  sur- 
rounded by  muscle,  oval,  transmits  oesophagus,  pneumogastric  nerves, 
and  branches  of  the  coronarv  artery;  the  foramen  quadrabtm  for  vena 
cava  is  in  the  highest  partot  the  central  tendon,  at  level  of  disk  between 
the  eighth  and  ninth  dorsal  vert. ;  ila  sides  are  firmly  attached  to  the 
vein.     A  Hterno-diaphragmatic  ligament  passes  to  this  foramen. 

Small  furamina  are  in  the  crura  lor  splanchnies  on  both  sides,  for 
small  azygos  vein  on  left  side :  the  sj'mpatnetic  cord  perforates  the  cms 
or  pusses  under  the  internal  arched  ligament. 

"YhbKaTefonr  weak  placex:  (l)between  costal  and  vertebral  portions 
near  quad.  lumb. ;  (2)  between  costal  and  sternal  portions  =  Iiarrcy's 
spaces;  (3)  oesophageal  opening-  (4)  where  sympathetic  cords  pierce 
crura.  I^ell  side,  as  a  whole,  is  the  weaker :  at  Larrey's  space  is  peri- 
toneum below,  then  areolar  tissue,  then  pericardium  on  left  side  and 
pleura  on  right  side. 

Highest  \mf\t  of  diaphragm  on  right  side  in  dead  body  is  level  of 
fifth  rib-cartilage  with  sternum;  on  left  side  of  sixth  cartilage  with 
sternum  (Quain) ;  mld-portioo  is  flat,  supports  the  heart,  and  is  nearly 
immovable,  A  considerable  extent  of  origin  of  diaphragm  is  in  contact 
with  the  thoracic  wall. 

ifefii^'mii  are,  above,  pleuneand  pericardium,  lun^,  and  heart;  below, 
peritoneum,  liver,  stomach,  pancreas,  spleen,  and  kidneys, 

■VfTBw.— Phrenlco.  lower  IntercoataU,  and  STmpathetic 

AeiwttM,—&y  its  contractiou  and  descent  the  viscera  are  pusbed  down  lod 
thorax  lengthened;  it  elsvatM  the  riha  when  its  vault  la  suppor(«d  bv  the 
■bdomioal  vlkcen:  iu  anterior  fibres  oppose  forward  raavement  of  th« 
stemuro.  ^-,  . 
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MUSCLES  Airo  FASOLS  OF  THB  BRBAST. 
Describe  the  breast  mnscles  and  tucim. 

FoMcia  of  Pecioral  Rrgion. — Superficial  contuns  the  maminar]'  gland, 
sending  sept&  into  it  and  supporting  it  The  deepfaada  is  thin :  r  put 
of  it  is  the  ofaCo-coracoid  membrane  behind  the  pect  maiur;  this  en- 
sheathes  the  Bubclavius,  and  its  {)oat«rior  layer  blends  with  the  sheath 
of  the  axiliary  vessels.  The  anterior  layer  from  the  cotacoid  to  the  first 
rib  mav  be  called  the  cotto-coracoid  lignmeiil:  it  is  prolonged  down,  in- 
vests tlie  pect.  miDor,  and  merges  into  the  axillary  fascia  at  the  border 
of  the  pect.  m^or.  The  axillary  foM^'a  stretches  between  the  two  folds 
of  the  axilla,  and  is  continuoua  with  the  sheath  of  the  vessels  and  apo- 
neurosis of  arm. 

a.   Svpetjiciid  BreaU-muida. 

"niese  muscles  converge  to  their  insertion  into  the  upper  estremilf 
and  its  ^rdle:  the  deep  ones  belong  to  the  bones  of  the  trunk,  and  are 
in  three  laj-ers  like  the  transverse  ones  of  the  abdominal  wall. 

First  Later. — M.  pedoralit  mqjor,  two  portions,  davwtilar  and 
slerno-coslal ;   the  ckvieular  portion   riteg  Aom  the  inner  half  of  the 
'  ir  surface  of  the  clavicle  and  st^rao-clavicular  capsule,  the  stemo- 


cartilages  ,_.._.,  — ,  —  _ 

eit.  obi  apon.  The  fibres  converge  to  be  imerird  by  two  tendoi:  , 
along  the  lower  margin,  into  the  external  bicipital  ridge :  the  clavicular 
and  upper  stemo-costal  parts  form  one  tendon  with  straight  fibres :  the 
lower  stemo-costal  part  tvriKta  so  that  its  lowest  fibres  are  inserted  highest 
u^;  a  bunta  se{)arates  ibis  from  the  other  anterior  tendon.  This  poeU- 
nor  layer  also  gives  off  three  expansions — one  over  the  biceps  tcnoon  to 
the  capsule  of  the  shoulder-joint,  one  lining  the  bicipital  groove,  and  one 
to  the  iaaeia  of  the  arm. 

Variable  in  extent  of  oriiiin  and  separation  of  heads.  It.  tttmdro-tjntn- 
eUmni,  from  one  or  two  rib-cartllAKC*  below  pect.  m^..  or  bom  it  or  tnm 
eit.  obi.  apoD.  to  fascia  of  arm.  internal  iDtcrmuscular  Beptnm,  or  Inner  epi- 
condyle.  M.  iternatit  Arufoniin  llis  on  pect.  aaj.  Mtnllel  to  etcmiiin :  panes 
from  sheath  of  rectus  or  third  to  seventh  cartilatna  to  Bteino-maiitold,  (« 
upper  cartilHRca,  to  stemam  or  pect.  mai.  If  two  are  preeeDt,  Ifaer  mar 
ODito  across  tho  manubrium. 

Second  Later. — 1.  M.  tuhdaviiuriga/rom  the  groove  on  the  under 
surface  of  the  clavicle  and  recess  between  the  conoid  and  (rapeioid  liga- 
ments ;  intertal  into  junction  of  first  rib  with  its  oartJIage  between  Bmee 
of  costoclavicular  ligament 

Ha;  be  Attached  to  coraooid,  and  not  to  clavicle,  or  to  both,  or  (o  scapobk  *■ 
H.  Htmo-ieaputarit ;  m.  tleniit-eiavicuUiru  antitvi  nrom  manubrium:  if  trath  are 
piesent,  a  digastric  ■■(<rBlanctt/ar  muscle  may  conoect  them  acron  tlie  maan- 
brium.  Another  variety  of  this  is  n.  inpridaTiaUarii,  from  upper  edse  of 
manubrlnm,  either  anteriorly  or  poaleriorly ,  behind  itemo-taaMold  t«  npper 
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«arfiK«  of  clavicle  (1  in  SO).     There  m>;  be  the  napulo-eliinmlant  or  coraeo- 

2.  M.  peetorain  minor  from  three  ribs  near  their  cartilages,  ustially 
third,  fourth,  and  fifth,  often  seconij,  third,  and  fourth  or  fifth,  and  from 
intercostal  aDonetiroses;  nuertion,  inner  border  and  upper  surface  of 
corwxiid ;  a  bursa  is  under  ite  insertion  (1  in  40  cases). 


Third  I»ayer. — M.  terratia  antt'cwi,  p.  n.  (scrratus  magnua),  placed 
between  ribs  and  scapula.  Origin,  first  eight  or  nine  ribs  by  as  many 
tlips :  the  firat  slip  is  attached  to  two  ribs ;  iiixertion,  posterior  border 
of  scapula  and  into  the  flat  surfacea  at  upper  and  lower  angles,  not  in 
the  aubacapular  fossa.  There  are  three  sels  of  fibres:  (1)  first  digita- 
tion,  from  first  and  second  ribs,  passes  up  to  fiat  area  at  upper  angle; 
{2)  second  and  third  digitetions,  from  second  and  third  ribs,  pass  down 
in  a  thin  triangular  layer  to  the  whole, line  between  the  upper  and  lower 
angles;  (3)  the  remaining  five  or  six  digitatjons  converge,  some  up  and' 
some  down,  to  the  flat  suriace  in  frvnt  of  the  lower  ao^e. 

VaTirtitt.—Slip  from  tenth  rib ;  lower  digitations  or  sli^  from  first  rib  ab- 
ttat;  may  be  united  with  levator  acapulie,  as  is  the  case  in  manjr  manimalfl. 
Maj  be  a  bursa  at  the  upper  angle  of  scapula  or  between  the  serratns  and 
ciiMt'Wall. 

A'en™.— The  pectoialis  major  by  the  two  anterior  thoiacics ;  the  minor  by 
the  int.  ant.  thoracic  n.;  the  sabclaviot  by  the  fifth  and  eiith  cervical ;  ser- 
lalus  anticQS  by  the  posterior  thoracic,  opper  diviainn  by  Sfth  c,  middle  by 
sixth  c.  (often  fifth  c.  also),  lower  by  sixth  and  seventh  c. 

AeiiimM. — Pad.  u«jiir. 

ArmitSidc.                      Arm  Abducted  to  90°.  Ann  RalMd  High. 

Draws  arm   forward  Draws   arm    forward    to 

and  rotates  in.  horizontal,  and  no  fur- 
ther. 

Draws  arm  down,  is,  Addncta,  draws  down. 
own  and           and  rotates  in. 
rotates  In. 

It  lanata  the  lat.  dorsi  in  adduction,  opposes  it  In  flexion ;  lowest  fibres  are 
best  addacton;  sacceediOK  ones  draw  forward;  osed  io  awimmitig.  Fixed 
above  the  pvctorales,  draw  body  forward;  the  m^or  does  not  draw  up  the 
ribs,  the  minor  doM  not  seem  to,  so  that  they  have  no  inspiratory  octioa. 

The  Mubdariut  dvprcsses  clavicle  or  steadies  it ;  may  act  in  inapiration  ;  sup- 
porta  ■temo-cU  vie  alar  joint.  The  jwct.  miiun'  draws  coracuid  down  and  for- 
ward, rlrprrmrii  shoulder,  throws  lower  angle  of  scapula  backward,  acte  with 
levator  and  rhomboidei  io  rotating  scapula.  The  HCapula  is  nlung  by  the  ifr- 
ralu  iMfinis  and  rhomboidei,  is  kept  in  equilibrium  by  them  ;  lower  portion 
«f  serratna,  oombined  with  trapeilns,  rotates  scapula  on  an  axis  oear  its  eupe- 
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rior  sngle  aad  etevstoB  Bhoalder;  appor  fibras  bring  Mftpnla  fomurd  snd 
down,  UBist«d  by  pect.  miDor;  whole  miucle  brioga  BCkpolk  fommid,  acta  in 
all  movemeDta  of  puabing,  keeps  scapula  preased  to  ribs ;  of  no  impoTtaix^  in 
resptTation;  middle  Gbr«B  only  migbt  pnll  libadown. 

6.  Dtep  BreaH-nuacUt. 
First  Later.— jVm.  inlrreotfata  extertii,  thicker  behinil  than  in 
front,  are  directed  obliquely  downward  aod  forward  between  the  borders 
of  two  ribs :  the^  extend  itom  the  tuberosities  to  the  outer  ends  of  the 
cartilages,  not  quite  reaching  them  above,  but  continued  eioag  their  bor- 
ders in  the  lower  two  Bpaces.  The^  are  continued  to  the  stemum  as 
anterwr  iiUercotlal  apoaearoset  or  hgg.  inteicostalia  est. 

3f.  lapraaalalu  from  anterior  end  of  first  rib,  ftt>m  cervical  fascia  or  scaleni 
to  fuurt^  or  lo  second  and  third  rib*. 

Second  I^ter. — Mm.  interco»tate»  inlemi,  thicker  in  front,  incline 
down  and  back,  but  less  obliquely  than  the  extemai  set ;  are  attached  to 
the  inner  surfaces  of  two  ril».  Anteriorly  they  reach  the  stemnin,  and 
the  last  two  are  continuoua  with  the  inL  obi.  muscle ;  posteriorly  they 
go  to  the  angles  or  a  little  beyond.  Their  deficiency  behind  is  supplied 
by  the  poll,  interaal.  apon.,  which  mer^e  on  one  side  into  the  ant. 
cost. -trans,  lig.,  and  on  the  other  into  a  thin  fascia  between  the  muscles. 

Third  Later. — Mm.  IVaiitverti  Thoracit. — 1.  M.  tran*.  thnracis 
posterior  (subcostal  musdes)  are  smaU  slips  on  inner  aspect  of  thorax, 
connected  with  int.  int«rco3lals  near  angles  of  ribs ;  mn  in  same  direc- 
tion as  int.  intercost. ,  and  extend  over  one  or  two  spaces ;  origiut,  reach 
from  twclt\h  rib  to  third  ;  ijwrfioiu,  from  tenth  to  second 

2.  M.  Transvpriiii.f  Thoracis  Ant.  (triangularis  sterui).— Muscular  and 
tendinous  fibres  behind  the  costal  cartilages  rise  from  enuform,  lower 
part  of  stemum,  and  cart-  of  lower  two  or  three  true  ribs ;  fibres  paEs 
up  and  out ;  lowest  arc  horixontal,  middle  obliouc,  and  upper  ones  nearly 
vertical ;  inserted  to  inner  surfaces  and  lower  Dordeis  of^  sislh  to  second 
oostal  cartilages,  inclusive.  It  is  a  continuation  upward  of  the  trans, 
abd.  muscle ;  may  be  lacking  on  one  or  both  sides. 

Xerta. — All  by  intercostal  u. 

AtlioM.—CoalaX  and  diaphragmatic  respiration  are  normally  combined ;  the 
thorax  is  increased  antero-poatcriorly  by  a  forward  movement  of  the  sternnm. 
tianeverscly  by  elevation  and  evereion  of  ribs,  vertically  by  descent  of  dia- 
phragm ;  extension  of  thi^  vertebral  column  is  also  au  agent.  There  aiv  tbreu 
views  as  to  action  of  the  intercuntals ;  Hamberger's.  that  the  citeroal  e)eval« 
and  internal  deprcAS  the  ribs;  Hutchinson's,  that  the  eiternal  and  anterior 
parts  of  the  internal  elevate,  and  the  rest  of  the  internal  deprws  ribs :  Hal- 
Wg  is  best— that  (l|riba  are  not  joined  aa  by  a  pivot  to  vertebral  col.;  I2| 
are  not  parallel  harB.  but  convei  archea;  (3)  no  two  ribs  can  move  as  tbey 
please,  being  connected  above  and  below,  bnt  all  move  as  a  sysl«m :  if  fixed 
point  be  above,  both  external  and  iuternat  Intercoatals  elevalM  Ibe  riba  and 
are  inspiratory  musclea ;  fixed  below,  they  both  depress  and  aaaltt  explralioo. 
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Itupiraiitm. 
Tnilal  FoTcn.  Acccmoi?  Foroo. 

Elasticity  of  thonu.  Stemo-mastoid. 

Diaphragm.  Sobclavina. 

Bcaleoi.  Hnflclea  of  buck  of  neck. 

lotercvsUll.  S«rs(ub  poat.  sup. 

Levatores  costarnm. 

EtpiraiUm. 
Tlpiai  Form.  Aectutotj  Foren, 

Elaatlcit;  of  thorax.  Quadratns  Itunborum. 

Elasticity  of  luDgs.  TrleDgnUrlB  sterni. 

Weight  of  thorax  and  ahonlder  girdle.  SerrotuB  post.  inf. 

Weight  of  abdomen.  Abdominal  mnsctM. 

Intewoatals.  I^evatot  ani  and  cocc^geus. 

MTTSOLB8  AKD  FABOIM  OF  THE  NEOK. 
Descrilie  the  neck-suuclea. 

Mostly  vertical,  a  superficial  or  anterior  group,  some  resembling  the 
recti  abd.,  a  deep  or  posterior  group  oorresponding  h)  the  intercostals 

and  serratus  anticas. 

Anterior  Neria-mwde*. 

Long  Mutdes. — 1.  flalvMma  myoida  (M.  enbcataneus  colli)  is  a  pale, 
thin  mnscular  sheet  over  yie  front  and  side  of  the  neck  and  lower  part 
of  face.  Origin,  skin  and  subcutaneous  tissue  over  deltoid,  pectoral 
and  trapeuns  muscles  id  a  line  fi^m  anterior  end  of  second  rib  to  acro- 
mion: nbrea  pass  up  and  in  over  clavicle,  and  are  inserted  into  the  lower 
jaw:  the  two  muscles  meet  at  the  h;oid,  and  the  right  overlaps  the  left 
one ;  the  posterior  fibres  blend  witli  the  depressor  anguli  and  orbicularia 
muscles  and  fascia.  The  muscle  does  not  rise  from  bone ;  inserted  into 
bone,  muscle,  and  fascia. 

A  slip  to  this  muscle  from  the  msBtoid  or  occipnt ;  the  m.  atcipitalit  minor 
from  the  fascia  over  the  npper  end  of  tbe  tiapezina  transversely  to  the  foacU 
over  the  innertion  of  ihe.Btnrno-mastoid  (8  out  of  25  cases).  Flatysma  rcpre- 
■cnlB  the  panniculuH  carnoans  of  mammals,  a  akin  mnscle. 

A>rt«>,^InframaxillaTy  branch  of  facial,  but  aa  this  unites  with  the  snper- 
flctal  cerv.  n,,  it  may  get  some  spinal  inuervation. 

Action, — Draws  angle  of  mouth  down  and  out;  may  depress  lower  jaw  ;  being 
carved,  it  tends  to  redress  itself,  carries  skin  of  neck  forward,  and  is  said  to 
be  Dseftil  in  singing  by  removing  prewute  ttola  great  veascls;  need  in  swal- 
lowing and  expressing  sndden  terror:  fme  say  propels  saliva  from  parotid. 

Deacribe  the  deep  cervical  fuda  (anteriorly). 

It  passes  from  the  trapezius  muscle  beneath  the  plat^sma  over  the 
posterior  triangle  of  the  neck,  invests  the  stcmo-maMoid,  and  passes 
over  the  autenor  triangle  to  the  median  line.  It  is  attached  below  to 
the  clavicle,  and  perforated  by  Uie  ext.  jugular  vein;  attached  above  to 
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the  lower  jaw,  aod  becomes  the  parotid  foMcia  and  ttyto-tnaxiBary  li^. 
Id  front  it  is  attached  to  the  hjoid  bone,  and  sphts  below  the  thyroid 
gland :  the  aDterior  layer  goes  to  the  aat^rior  surface  of  the  st«rDum, 

and  the  posterior,  covering  the  stemo-hyoid  and  thyroid  muscles,  is  at- 
tached to  the  interclavicular  Iig. ;  between  these  two  layers  is  the  mtpra- 
steni'il  gpaee.  czlonding  a.  short  distance  on  either  side  behind  the  sicniO' 
mastoid  as  the  tiipradavicidar  recas.  Prolonged  t'rom  the  deeper  layer, 
a  fascia  invests  the  posterior  belly  of  the  omo-hyoid  and  holds  it  down  to 
the  hrst  rib,  there  connected  with  the  costo-coracoid  membrane.  A  pro- 
cess also  passes  behind  the  depressors  of  the  hyoid,  iuvesls  the  thyroid 
body,  passes  to  the  trachea,  forms  the  carotid  sheath,  and  extends  to  the 
pericardium.  Deepest  of  all  ia  the  prtverlfbral /oKia.  Inside  the  phar- 
j^ngeal  muscles  is  tne  pharyngeal  aponearogis,  outside  them  their  proper 
litscial  layer  (bucco-phar3'iigesJ),  connected  to  the  prevert.  fascia  by  areo- 
lar tissue,  forming  the  retro-phaiyngeal  tpace.  X  prolongation  of  the 
prevertebral  fascia  forms  the  axiuart/  sheath. 

Riigioiis  of  Neck. — Suprahyoid,  stibmaxillaiy,  submental,  infrahyoid, 
fossa  snprastemalis ;  on  either  side  the  larynx  are  sulci  carotidei,  stemo- 
mastoid  region,  fossa  supruckvicularis  minor,  above  sternal  end  of  clav- 
icle, fossa  Bupracl.  m^'or,  between  trapezius  and  slemo- mastoid. 

2.  M.  Slemo-deido-mailoideiu  (its  full  name  should  mention  its  inser- 
tion into  the  occipital  bone). — Origin,  iternal  htnd,  thick  and  round, 
from  anterior  surface  of  manubrium ;  dnctaifar,  from  inner  third  upper 
surface  of  clavicle.  The  two  portions  meet,  pass  up  and  back  lo  the 
anterior  border  and  outer  surface  of  mastoid  «nd  outer  half  or  more  of 
the  superior  curved  line  of  the  occiput,  to  meet  the  trapezius.  Spinal 
access,  nerve  pierces  the  under  surface  of  the  eilemal  portion. 

Stemo-mBstflid  and  cleido-mastoid  parts  may  remain  separate;  the  tatter 
will  bo  pierced  by  the  sp.  aeceas.  nerve.  A  third  factor  may  be  added.  fl~l»- 
vcdpital,  orifcio  and  inmrtion  oDistde  the  cleido- mastoid.  In  aoiinaU  without 
a  clavicle  the  cleida-maatoid  part  is  continued  into  the  great  pectoral  at 
deltoid. 

U.  mpraelarieiUarit  proprint  U  attached  to  the  clavicle  at  each  end,  forming 
an  arch  almve  the  middle  of  the  bone. 

M.  Itralor  dnricuUi,  a  misplaced  part  nf  the  stern o-ma>t«id  or  nealemu, 
spriiim  from  the  middln  of  tbeclavicte,  and  ia  inserted  in  to  the  fifth  and  foarth, 
fourth  aad  tbird,  or  third  and  second  cervitsl  trans,  proc. 

Connected  with  the  insertion  of  the  stemo-mastoid  is  the  M.  ZWiim- 
fcrsiw  jWArt'  I IM  out  of  25  cases).  It  is  covered  by  the  insertion  oftho 
trapezius,  Ilea  below  the  superior  curved  line,  concave  above,  rur*  /riun 
the  inner  part  of  this  line  and  ext  occip.  protuberance,  and  is  intrrinl 
into  this  line  externally  and  into  the  slerno-mastoid  aponcuroua.  When 
absent  it  is  represented  by  tendinous  fibres.  Its  purpose  seems  to  be  to 
prolong  the  stcrno-mastoid  insertion  backward. 
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a,  the  mnfclea  elevate  thorax  in  forced  inspiration 

3.  Diffeutrie  mtude  (m.  birenter  mandibulse)  has  two  bellies  united 
by  a  rouoded  tendon :  the  posterior  belly  rwa  from  the  digastric  fossa 
of  the  temporal  bone,  passes  down,  in,  and  forward  toward  the  hyoid 
bone.  The  anterior  bell;  is  attached  close  to  the  Byniobysis  of  the  lower 
jaw  and  directed  down,  back,  and  slightly  outward:  the  intervening 
tendon  is  attached  to  the  body  and  great  comu  of  the  hyoid  by  an 
aponeurosis  and  by  the  stylo-nyoid  muscle,  which  is  pierced  by  the 
digastric  tendon.  The  anterior  bellies  flf  the  two  muscles  are  connected 
by  a  dense  apooeurGsis. 

Varittiei. — Slip  from  styloid  proceea  to  post,  belly ;  slip  from  near  aogle  of 
lower  Jaw  U>  ant.  beily ;  ant.  belly  may  be  split  and  Bome  fibres  cross  the 
median  line;  niQScl«  may  be  uonoRastric  fniai  niHstoid  to  middle  of  lower 
jaw;  digastric  tendon  ma;  be  In  fVont  of  or  behind  the  stylo-byoid.  The 
mttala-hjioid  is  a  median  sup  (or  two  parallel  bands)  from  the  hyoid  to  the 
ebin. 

ti'enet.—kat.  belly  by  mylo-hyoid  branch  of  inferior  dental  from  third 
diviBian  of  fifth  nerve;  poet,  belly  by  fiuiial. 

Aetimu. — Either  an  elevator  of  tbe  hyoid  or  depressor  of  lower  jaw,  accord- 
ing to  which  is  fixed ;  it«  insertion  ia  not  close  enough  to  the  hyoid  to  allow 
Independent  action  of  either  belly. 

Eyoid-botie  Mtudet. 

1.  Bftween  Babe  o?  Skitll  and  Hyoid.— K  Styh-hymdeiu.— 
Origin,  by  narrow  tendon  from  back  of  styloid  process  near  its  root ; 
rntrrtion,  usoally  divided  for  transmission  of  digastrio  tendon,  and  the 
two  portions  pose  ununited  to  the  hyoid  at  the  junction  of  the  great 
oomn  and  body ;  almost  always  a  slip  ends  in  the  digastric  tendon. 

Hay  be  wanting,  may  be  donble;  inserted  into  digastric  tendon ;  fibres  con- 
tlnnt^d  to  omo.,  thyro-,  or  njyio-hyoid  moaclce.  IT.  iti/Io-hyoidnu  alltr,  (atylo- 
cbnnilro-hyaiileusoratylo-by.  prof,),  from  Btytoid  process tosmallcornu,  accom- 
jainylnfc  or  replacing  the  atylo-hjoid  lig. 

II.  Betwkem  Thoeax  and  HrniD. —First  I*attr. — 1.  M.  Sterno- 
hyniileuA.—Orifpn,  back  of  sternum  and  stemo-clavicular  joint,  or  from 
joint  and  clavicle,  from  clavicle  only,  sometimes  from  first  costal  carti- 
faec ;  i-iiiertiiin.  inner  half  of  lower  border  of  hyoid  body.  Its  inner 
border  approaches  its  fellow;  are  far  apart  below. 

Tnnsvene  intersection  at  level  of  omo-hyold  tendon,  analogous  to  rect. 
shd. ;  muscle  [oay  be  donbled  or  absent,  if.  cMdv-AyDidetu  tjom  clavicle  to 
hyoid  In  front  of  itcmo-byold. 

2,  M.  omo-kymdeut,  ribbon-shaped,  has  two  bellies  and  an  intermediate 
tendon.  Origin,  upper  border  acapnia  near  notch  or  from  transvetse 
Ugament ;  passes  forward  under  trapezius  across  sceleni,  beneath  stemo- 
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mastoid,  then  vertically  to  lower  border  of  hyoid,  p&rtl;  bene&tli  and 
partly  in  front  of  the  st«nio-hyoid  insertion.  Its  tendon  beneath  the 
Bt«mo-mastoid  at  level  of  cricoid  cartilage  is  enclosed  in  the  deep  cer- 
vical faacia,  which  is  prolonged  down  to  the  sternum  and  first  oOBtal 
cartilage,  while  the  fasda  investing  \te  posterior  bellj  descends  to  the 
clavicle. 

FarMfiM.— Frequent,  donbled  or  abaent ;  clavicle  may  be  sole  oriKin  of  poat 
bell;  (m.  tieida-1iyoidai»)  \  twod  of  faBcia  ntaj  take  tbe  place  of  ita  aut.  bellf ; 
the  post,  belly  may  have  an  acceeaory  slip  to  the  clavicle,  first  rib,  or  cervical 
fascia  (m.  coraco-corvicalia),  otbera  to  tbe  stemo-maahiid,  aiith  eerv.  tiaos. 
proc-:  or  fascia  of  BcalenuH,  M.  (wrpico-ccufo-lluiHeroJu  has  been  seen,  trma 
amali  tnberoaity  of  humerus,  inserted  by  two  teiidoos,  one  to  sixth  cerv. 
trans,  proc.,  one  to  anterior  end  of4rst  rib.  The  omo-byoid  and  sterao-byoid 
muscles  are  partu  of  the  same  muscular  sheet;  tbe  fsscia  bindio);  down  the 
post,  belly  may  contain  striped  muscular  fibres ;  the  Tuietica  of  the  muacle 
come  from  the  diObreDt  degrees  of  cleavage  of  this  abect. 

Sbcond  Later — 1.  M.  itemothj/reoideut  lies  behind  the  stemo- 
hyoid,  and  ri»ai  from  posterior  surface  of  manubrium  internal  to  the 
slemo-hyoid,  variably  from  first  and  second  costal  cartilages,  diver^ 


Muscles  united  at  origin,  abaent  or  doubled ;  tranaverse  inscriptlona ;  a  alip 
to  (ascla  of  neck  (awto-Ziunatii),  or  one  [Tom  tbe  carotid  aheath  to  the  outer 
border  of  the  muscle. 

2.  M,  th^mhyoidevx,  aoontinuation  of  the  preceding /Wmt  the  oUiqne 
line  of  the  thyroid  cartilage  to  the  outer  half  of  the  lower  border  of  the 
hyoid  and  anterior  half  of  great  comu. 

M.  hj/o-H'Si'oidmi  lal.  from  apei  of  great  comu  to  apex  upper  bom  of  thy- 
roid cart.     M.  crifohyoideui  between  cricoid  cart,  and  hyoid  bone, 

JIf.  tratuterna  colli,  in  the  lower  part  of  the  neck,  represcDtB  the  mm  tiaua. 
abd.  and  thotacis,:  it  springs  from  the  npper  ed^  of  tho  flrat  coslal  nrtilafce, 
sod  pauses,  fan-shaped.  In  many  fine  tendinous  flbroa  between  the  stomo- 
hyoid  and  stem 0- thyroid  muscles,  meeting  or  croislngitB  fellow  in  tbe  middle 
line:  some  fibres  end  in  the  inteiclavicnlar  ligament  or  steroo-clnvirular 

IlL  Muscles  between  Ix)WEE  Jaw  and  Htoid  Bone. 
FlHsT  Layer. — Af.  Mylnhyoidfta. — Orifjin,  from  mylo-hyoid  ridge  of 
lower  jaw,  extending  from  last  molar  tooth  nearly  to  symphy.sis;  fibres 
pass  inward,  back,  and  downward,  hinder  ones  to  body  of  hyoid,  a  lar);cr 
number  into  the  median  raph^  between  the  two  muscles,  which  extends 
fVom  near  the  symuhysis  to  tbe  hyoid ;  tbe  posterior  border  is  fr«e  ;  the 
two  muscles  form  the  "  diaphragm  of  the  mouth." 


SlOOtil)  Latku— J^.  gaaohymdetu  has  a  narrow  origin  from  the 
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inf.  mental  epioe ;  fibres  pass  strught  back  to  anterior  snr&oe  of  body 
of  bvoid,  and  frequently  send  a  amall  slip  to  tbe  small  comu  over  the 
hyoglossus  or  another  to  tbe  great  corou.  It  may  be  blended  with  its 
fellow  or  doabled. 

Anru. — Stylo-fayoid  b;  focial,  mylo-hyotd  by  mylo-hyoid  bianch  of  iol 
deDtal  of  third  div.  of  ttih;  all  the  othets  of  this  ^anp  attacbed  to  the 
hj-oid  bone  apparently  by  the  hypoglossal,  batJreally  by  the  flntt, second,  and 
third  cerv.  nerree  M  tbe  coDunanicaoH  aod  descendens  nani  (eo  called). 

Aetioiu. — Strmo-hyoid  and  mati-hyoid  depress  the  hyoid  bone;  the  <(erno.(fcji- 
TOid  depreESee  that  cartilage,  may  make  vocal  cords  tense,  but  with  the  thyro- 
hyoid depreasea  the  hyoid  bone ;  the  latt-er  also  draws  up  the  laryni ;  may 
relax  vocal  cords,  and  produces  descent  of  epiKlottid.  These  muEclea  restore 
the  larynx  and  hyuid  after  the  act  of  swallowing,  and  depress  tliem  in  utter- 
ance of  low  tones.    The  infrahyoid  muscles  may  act  in  forced  inapiration. 

Tbe  Biylo-Kyoid  and  geriio-h;/ind  elevat«  the  hj-oid  and  draw  it  forward,  or 
depress  the  lower  jaw,  depending  upon  whjph  is  fiied  :  tbe  former  raises  the 
floor  of  the  mouth  and  forces  food  back.  The  ilylo-liyirid  acts  only  on  the 
hyoid  bone ;  aided  by  the  mid.  constrictor,  it  draws  it  up  and  back. 

Describe  tlie  extrinsic  mnscles  of  the  tongue. 

M.  genio-hyoqiottu*,  fan-shaped,  is  placed  vertically  in  contact  with 
its  fellow.  Ongin,  BuperioT  mental  tubercle ;  lower  fibres  pass  to  body 
of  hyoid  and  side  of  pharynx,  superior  to  tip  of  tongue,  and  intermediate 
to  whole  length  of  tongne,  some  decussatjug  across  the  median  line. 

r  amall  cornu  of  hyoid 

M.  hs/oghma  is  flat  and  aoadrate.  Origin,  whole  length  of  great 
comu  and  lateral  part  of  hyoia  bod^ ;  truerlioii,  posterior  huf  of  tongue, 
where  fibres  spread  forward  and  inward  over  the  dorsum,  joining  the 
rtyloglosaus.  The  fibres  from  the  hyoid  body  may  be  called  the  bcuio- 
gtomiu,  those  from  the  great  comu  the  kaaiogloigiu. 


The  dumdroglotnui  is  often  described  as  a  part  of  the  above,  but  is 
separated  from  it  by  the  pharyngeal  fibres  of  tbe  genio-hvogloasus.    Ori- 

Sii,  inner  aide  of  base  of  small  comu  and  from  part  of  nyoid  body ;  its 
ires  end  on  the  dorsum  of  the  (ongue  near  the  middle  line. 


M.   St!/loglouniM. — Origin,  front  of  styloid  process  near  apex,  and 
gely  from  Btylo-maxillarj- "       '      "       ■'-■■- ^         ■ -"■■ 
far  as  tip,  decussating  ai 


largely  from  stylo-maxillar}' lie. ;  iJiserfKiB;  side  and  under  part  of  tongue 
'ip,  decussating  and  blending  with  the  hyogloesus  and  palato- 


Tho  linffualii  is  the  intrinsic  tongue-mttscle,  presenting  inferior,  supe- 
t,  and  vertical  fibres,  with  a  median  fibrous  septum. 


jr.  mflofiloitut  is  an  accossory  slip  of  the  styloglossns  fWim_  angle  of  Jaw 
or  ntylo-max.  Ug.  to  the  tflap:n«,  Jf.  dirfo-auHeutani,  from  cartilage  of  exter- 
nal auditory  meatiu  to  atylold  process  or  stylagloMDs  muscle ;  a  flbrons  band 
is  often  found  here.  r-~  i 
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— HotoT  snpplf  by  h^pogloanl. 

.     — Gento-kjFopwwin,  hmder  part  pro' .__ „_.. ,  _. .  .  _ 

tracts,  middle  part  or  nearly  whole  mnsde  depresBca  uid  makes  donom  eon- 


Actimu—Gtnio-liyo^otiHt,  hmder  part  protrades  the  tongue,  front  part  ro- 


n  hemiplegia  the  sound  fibres  push  apex  over  to  paralyzed  aide.  The 
hvoglfMiut  sod  chmdroeloiitu  retract,  depress,  and  make  dorsam  convex ;  tho 
ilyioglcttu  draws  tongue  back,  elevates  the  base,  and  makes  doiviiiii  oonoav& 

Descrilw  the  mnscles  of  the  phaxynx. 

There  are  two  layere :  an  outer,  called  conxtricion,  three  in  Dumber, 
vJth  a  transverse  atrection ;  an  inner,  called  tki-aton,  two  in  norabcr, 
with  a  longitudinal  direction. 

Inferior  Conttrictor  (laryngo-pharyngeuB). — Origin,  cricoid  c«rt  at 
lower  and  back  part,  inf.  comu,  oblique  line  and  upper  tubercJe  of  the 
thyroid  cart ;  some  fibrea  continue  into  it  from  Btemo-th^Toid  and  crico- 
thyroid muBcles.  It  unites  nJth  ils  fellow  in  the  median  line ;  its  inferior 
fibres  are  horizont&l,  and  a  few  enter  the  longitudinal  layer  of  the 
msophaguB,  and  higncst  end  on  a  raph6  about  1  inch  below  the  basilar 
process.  Superficial  fibres  of  one  side  become  deep  in  the  other,  or  may 
join  the  fibres  of  another  conatrictor.  This  coven  the  middle  oon- 
stridor;  the  sup.  laryngeal  nerve  and  vessels  enter  the  laiynx  above  iia 
upper  border,  and  the  inferior  nerve  and  veKsels  beneath  its  tower  bordv. 

MidiVf.  ConstricUrr  (hyo-pharyngeus).— Onffui,  larM  and  small  oomua 
of  hyoid,  from  stylo-hyoid  lig. ;  fibres  diverce  p^atly.  covering  nearly 
the  whole  length  of  the  pharynx,  and  meet  behind  in  the  median  line: 
the  lowest  are  beneath  the  inf.  constrictor,  the  highest  overlap  the  sup. 
constrictor,  the  intermediate  ones  are  transverse.  The  stylo- phaTyngeas 
muscle  separates  this  from  Ibe  sup.  constrictor. 


Superior  Conttrielor  (cepbalo-pharyngeus). — On'frin,  aide  of  tongue, 
mucousmembraneof  mouth,  alveoiusat  end  of  mylo-hyoid  ridge,  pt«tyfo- 
max.  lig.,  hamular  process,  and  lower  third  of  internal  pterygoid  pli^: 
the  fibres  curve  bacic  and  blend  with  the  opposite  muscle  or  end  in  the 
aponeurosis  which  fixes  the  pharynx  to  the  basilar  process.  Of  all  the 
constrictoTS,  only  the  upper  half  of  this  muscle  ends  in  a  raph^  (line* 
alba).  The  upper  margin  curves  round  the  lev.  palati  and  Kustachian 
tube ;  the  space  intervening,  closed  by  fibrous  membrane,  is  the  sinus  of 
Moi^gni. 

These  muscles  are  covered  externally  by  dense  conuective  tissue,  which 
is  prolonged  forward  to  the  pterj'go-max.  lig.,  and  is  continuous  with  the 
membrane  over  the  buccinator  muscle ;  bence  it  is  called  the  btieat- 
pharyngtal  fiucia.  Next  oomes  the  muscular  layere,  next  the  pharyn- 
geal apon.,  and  next  the  mucous  membrane. 

The  m.  tlTflo-phart/nffmit  ritrt  from  the  inner  surface  of  the  stjrlwd 
process  near  the  roo^  passes  down  and  in  under  cover  of  the  middle 
constrictor,  joined  by  the  palato-phoryngeus,  and  ends  on  the  superior  and 
posterior  borders  of  the  thyroid  cart,  and  lateral  wall  of  the  phairnx. 
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The  m.  palato^pharyngau  vill  be  described  with  the  palatal  mnaclee. 

FarietiM.— Splitting  Or  doubling  or  a  diviaion  into  three  parts;  sapemu- 
mer«i7  elevBtore  are  common,  passing  to  Gonatrlctors  or  Sbrous  nail  of  phar- 
yxii;  from  petroiu  portion  or  vaginal  proceaa  =  ptiro-pharyngeui,  fVom  spine  of 
spheooH  ^  iph/tno-pharyngmt,  from  hamular  pmxBa  —  pteryiio-pharytigeai  txt., 
from  1>U0i]ar  pT<tcesa  =~  ota^pilo-pharyngeus^  trajji  mastoid  process  (rare)  »pAap- 
jfngo-matloideui ;  aBmall  Blip  to  rapM  from  pharyngeal  spine  =•  iayji04-p\arifnga. 

A'oT«. — Pharyngeal  piciaa  and  motor  fibrea  from  bnlbar  part  of  sp.  actess. 
D.,  glosso-pharyngeal  also  for  mid.  constrictor ;  inf  constrictor  hag  in  addition 
llbr««  from  eit.  and  inf.  laryngeal  nerve.  Stylo-pbaryugeas  is  supplied  by 
gl  OBSo-phary  D  geal. 

Descrlb6  the  muscles  of  tbe  soft  palate. 

The  soft  palate  (velum  peDdulum  palat!)  is  continued  back  Irom  the 
bard  palat«,  pendulouB  poeleriorly.  prolonged  in  the  middle  inio  the 
tinJa,  and  lateraUy  into  the  potterior  jn/lart  of  Ikffiiuces,  which  run  to 
the  side  of  tbe  pbarytix :  another  fold  in  front  is  the  anterior  pillar  of 
ihefaueet,  de§cending  to  the  tongue  *,  between  them  is  the  tonsil^  and  the 
cunstrided  part  between  the  anterior  pillars  ia  the  tglhmiu  of  Ihe/auces. 
There  are  five  pairs  of  muscleii— two  superior,  one  intermediate,  and  two 
■nferior. 

Thepalalo-glosna  (constrictor isthmi faucium,  glosso-staphylinus) occu- 
pies the  anterior  pillar  of  the  fauces:  at  lis  origin  it  is  below  all  the 
other  palatal  muscles,  and  continuous  with  its  fellow ;  inferiorly  it  entcra 
the  raJe  of  tbe  tongue  and  joins  tbe  transverse  fibres. 

X.  amndaiontouiu  QormtJIy  ascends  from  tbe  side  of  the  tongue  t«  the 
tonsIL 

The  palctlo-pharynffeui  (pbaryngo-Btapbylinns)  rises  hy  two  layers 
which  embrace  the  lev.  palati  and  azygos  uvulte :  the  superficial  (pos- 
terior) layer  is  thin,  the  deep  (anterior)  layer  is  stronger,  meets  ita 
fellow,  and  rises  in  past  from  tlie  hard  palal«  and  apon.  of  the  velum ; 
it  receives  one  or  two  fibres  from  the  ntrtilage  of  the  Euatachian  tube 
(salpingo-pharyngeus).  It  passes  down  in  the  posterior  pillar,  mingling 
with  the  stylo- pharyngeuB,  is  inserted  into  the  upper  and  hinder  borders 
of  the  thyroid  cartilage  and  fibrous  layer  of  pharynx,  passing  to  or  cross- 
ing the  median  line. 

The  iiz^got  ueulir  (palato-staphylinus),  supposed  to  be  single,  consists 
of  two  slips  which  rise  from  the  sofl  palate  and  posterior  nasal  sjiine  and 
dc*end  into  the  uvula,  separated  above,  united  below. 

Jipviinr  Piiliiti  (petro-Btaphyiinus). — Ori//in,  petrous  portion  of  tem- 

foral  bone  in  front  of  carotid  canal,  from  lower  margin  of  cartilage  of 
liistachian  tube,  passes  forward  over  the  sup,  conHlriclor,  and  is  inserted 
by  its  fore  part  into  the  apon.  of  the  palate,  and  posteriorly  it  meets  its 
fellow  under  cover  of  the  azygos  uvulae. 

Cireun\flfxtu,or  ?Vn«»r71i/u/i'(sphcno-st«phylinH8^, — On^Hi,  scaphoid 
fowaat  root  of  int.  pterygoid  plate,  spine  of  sphenoid,  and  outer  side  of 
EuitachiaD  tube ;  aescends  vertically  inside  the  int.  pterygoid  muscle : 
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ite  tendoQ  tnnis  round  die  hamular  prooeas,  vhere  there  ia  a  borat,  then 
passes  horiiontalljr  to  its  uuerfion  into  die  tnnsveise  ridge  of  the 
palate  bone  and  apon.  of  eoft  palate. 
Prom  before  backward  In  the  eoftpalato  \b  the  palato-glonna,  tensor 

palatj,  ant  part  of  palato-phr ' — ' '-*■ '— ' 

part  of  palato-pliaryngeua,  a 

Kerret. — Sources  not  fUllj  determined :  t«nsor  palati  through  otic  g>D)[liaQ 
rrom  third  diviaian  of  fifth'  lev.  palati,  uyg;ae  uvalB,  psiato-iclossiu,  aod 
palato-pharyogeus  probably  b;  bQlbar  portioD  of  sp.  aoceas.  aerve  throogh 

pharyngeal  plexus.      * 

ActioHi. — The  coiulHrtart  are  nearly  immovable  behind,  and  aa  carry  back 
the  anterior  nail,  the  hyoid  bone  and  larvnx  beiaic  carried  up  and  back  by 
the  obliquity  of  the  two  lower  eonstiictora.  The  nppcr  part  of  the  sop,  Con- 
Btrictor  cannot  act  directly  upon  the  food,  aa  it  a  attached  at  both  enda  to 
immovable  jMiia,  The  ttylo-pharyngeut  ia  the  chief  elevaltir  of  the  pturyni 
and  larynx  ;  the  palato-sloMi  depress  the  soft  palate,  elevate  the  tongue,  and 
shut  off  the  moutb-cavilj'  from  the  pharynx  ;  the  palalo-pharyngei  depreea  the 
soft  palate,  raise  Ibepharyni,  and  bring  the  post,  pillars  together;  the  lunw 
ncalm  raises  aud  shortens  the  ovula:  the  In,  pa/of i raise«  the  palate;  the  teaior 
jHiIali  tiRhteuB  and  supports  the  palate  against  the  pull  of  other  muscles  and 
opens  the  Eustachian  lube  tu  deglutition.  Some  hold  that  the  tube  is  rloeed 
in  deglutition  by  the  lev.  palati  pressing  its  floor  against  its  upper  and  outer 
wall.  Thejinl  ilagt  of  dtglulilioa  is  effected  by  the  mylO'hyoid,  stylo-Rlonus, 
and  palato-gloasUB  pressing  the  tongue  against  the  palate;  the  hyoid  Is  also 
raiwd  by  its  elevators ;  the  larynx  is  then  carried  up  beneath  the  hyoid  by  the 
thyro-byoid  aud  stylo-pharyngeiis,  root  of  tongne  is  drawn  back  by  the  atrlo- 
glOBSi  and  epiglottis  pressed  down  ;  at  the  same  time  the  soft  palate  is  raised 
and  flxedby  Its  proper  muscles;  the  post,  pillars  and  uvula  shotofT  the  poste- 
rior nares,  and  the  food  is  guided  into  the  lower  pharyui,  where  it  is  grasped 
by  the  constrictors  In  aucceesiou  aud  forced  into  the  (xsophagna. 

Interior  Nedc-rnvteU*. 

These  are  divided  by  the  trans,  proo.  into  two  groups.    The  outer 

from  the  processes  to  toe  ribs  corresponding  to  the  interoostAls,  those 

from  the  processes  to  the  shoulder-blade  corresponding  to  the  serratos 

magnus;  the  inner  group  paAsea  from  one  process  te  another,  long  or 

Outer  group,  four  in  number. — 1.  M.   Sealemu  Antieu*.~Origia. 


r  tubercles  of  trans,  proc.  of  third,  fourth,  fiflh,  and  aith 
vert. ;  ituerlion,  bv  a  thick  flat  tendon  into  the  scalene  tubercle 
surface  of  first  Hd  to  neighborhood  of  the  cartilage ;  the  pl< 


tached  to  the  lower  part  of  the  inner  surface  of  tbis  muscle. 

2.  M.  Soileiiu*  Mniiu*. —  Origin,  tendinous  above,  muscular  below, 


from  Dosterior  tubercles  of  trans,  proc.  of  all  tlie  cerv.  vert,  (aometimes 
not  of  atlas) ;  iiitrrtion,  upper  edge  and  outer  surface  of  first  rib  from 
the  tuberosity  to  the  suldavian  groove. 


3.  M.  Soateiiui  I^ticas,  smaller  than  the  others.     Origin,  by  two  or 
three  tendons  from  the  posterior  tubercles  of  the  lower  two  or  thn^ecerr. 
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vert ;  interlimt,  hj  on  aponeurotic  tendon  into  the  second  rib  eifernal 
to  the  serratue  nost  sup. 
Some  legard  the  acslenue  mass  aa  one  muscle  with  three  insertions. 


proc.  of  neventli  cerv.  vert.,  spreads  oat  in  fascia,  supporting  the  dome  of  pleura ; 
iTi8ert«d  into  inner  border  of  first  rib. 

fk^eniu  HiniDHu  and  lateralit,  the  former  a  Blip  of  tbe  anticos  to  the  first 
rib,  the  latter  of  tbe  po^ticna  to  the  second  rib.  If.  fraimcrioUt  eeniai 
mtdiu*,  between  tbe  Bcuenas  medins  and  posticus,  connecting  tbe  second  and 
fourth  irith  the  sixth  and  seTcnth  trans,  proc 

4.  M.  Laxilor  Scaptdce  Qef.  anguli  scapulse). — Origin,  by  distinct 
slips  from  the  trans,  proc.  of  the  upper  four  cerr.  vert  Detween  the  at- 
tachmeDU  of  the  splenius  and  scaleni ;  intertion,  posterior  border  of 
scapula  from  spine  to  superior  angle. 

Vertebral  attachmentB  various :  a  Blip  to  it  ftvm  the  occipital  bone  or  mas- 
toid process ;  partH  from  vertebm  may  remain  separate  to  insertion.  In 
qnadrnpeda  it  unites  with  tbe  serrstna  anticns  (magnus),  and  forms  one 
mnscle ;  may  send  a  slip  to  the  scaleni,  trapezius,  serrated  muscles,  or  fltst 
and  second  ribs. 

Inner  Group. — Long  Muscla. — 1 .  M.  Imima  coUi  rests  on  the  front  of 
the  Tcrtebral  column  trom  the  atlas  to  the  third  doisal  vert  There  are 
three  sets  of  fibres:  (a)  vertical  part,  from  .bodies  of  lover  two  cervical 
and  apper  two  or  three  dorsal ;  on  its  outer  border  it  receives  slips  from 
the  lower  three  or  four  cerv,  trans,  proc. ;  inserted  into  bodies  of  second, 
third,  and  fourth  cerv.  vert. ;  (h)  lower  oUtaue  port,  from  bodies  of 
npper  two  or  three  dorsal,  into  anterior  tubercles  of  fifth  and  uxth  cerv. 
trans,  proc. ;  [c)  upper  oblique  part  is  the  m.  lon^us  atlantia  of  HenJe. 
Origin,  antenor  tubercles  of  trans,  proc.  of  third,  fourth,  and  fifth 
cerv.  vert ;  interffd  into  the  vertical  portion  and  lateral  and  lower  part 
of  anterior  tubercle  on  arch  of  atlas. 

Slip  from  lower  oblique  psrt  may  bo  inserted  into  bead  of  first  rib.  M. 
IrannerialiM  crrticit  antieut,  from  anterior  tubercles  of  trans,  proc.  of  lower 
four  cerv.  vert,  to  the  body  of  the  aiis  and  trans,  proc.  of  the  atlas. 

2.  M.  Langut  Atlantic  (see  preceding  muscle). 

3.  M.  Longia  Capitis,  p.  n.  (rectus  capitis  anttcus  major). —  Origin, 
anterior  tubercles  ot  trans,  proc  of  third,  fourth,  fifth,  and  sixth  cerv. 
verL  ;  imertiim,  basilar  process  of  occipital  in  front  of  the  foramen  mnc- 
num ;  it  ma^  show  a  tendinous  inscription  anteriorly ;  phao'ux  Is  closely 
attached  to  it 

Short  Miade*. — ].  Mm.  Intertransveriarii  Anteriora. — Anterior  in- 
tertransverse muscles  pass  as  tittle  fasciculi  between  tbe  anterior  tuber- 
cle* of  tbe  trans,  proa  of  the  cerv.  vert ;  they  are  in  front  of  the  nerve- 
trunks.  The  one  for  the  axis  is  inserted  broadlf  inte  its  trans,  proc 
They  may  be  locking  for  the  two  upper  vertebne. 

2.  M.  ReetM  G^MtAntieut,  p.  n.  (reot  cap.  ant.  minor).— On>i'n, 
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front  of  root  of  trans,  proc  of  atlaa :  insertion,  ba«lar  process,  bctweeD 
foramen  magnuui  and  rectus  m^or,  }  inch  from  lU  fellow. 

Ntna, — RectnB  an  tit 
vertebra)  masclee  by  n 
foarth,  and  fifth  cerv.  Derves. 

Actioni. — The  tcaUn«  miactet  are  eferators  of  the  riba,  mnsclefl  of  inspira- 
tion ;  Qied  at  the  ribs  are  lateral  fieinra  of  the  neck,  or  both  eldos  logeUicr 
bend  it  forward ;  the  rteii  antici  flex  the  head  and  throw  forward  the  phai'- 
ym ;  the  loniru  cotti  flexes  the  neck,  and  lie  oblique  parts  maf  rotate:  the 
levator  impalje  elevate*  the  Boperior  angle  and  base  of  Bcapnla,  counteracting 
the  rotation  of  the  tiapezios;  fixed  helow,  draws  neck  back  and  to  one  aide. 

MUSOIiSS  OP  THE  HSLAD. 
Describe  tlie  head-miiscles. 

These  belong  to  the  skull  and  &ce ;  those  of  the  lace  kto  in  tiate 
groups  and  in  three  layers. 

jE^uranJoI  Matdt*. 

M.  Eptcraaiut,  p.  n.  (occipito-frDDtAlis),  compriBes  the  oociitital  and 

frontal  muscles  on  either  aide,  united  by  the  6W«u  aponeurotioa.  p.  n. 

J  epicranial  apon. ).  This  covers  the  upper  surface  of  the  skull  witaout 
ivision,  cl(»dy  attached  to  int«gument  and  loosely  to  pericraniom. 
Behind,  it  is  attached  to  the  occipitoles  muscles,  to  the  occipital  pro- 
tuberance, and  supreme  curved  lines;  anteriorly  it  terminates  in  the 
ftontales ;  laterally  has  no  distinct  margin,  but  beneath  it  a  thin  fascia 
sprinirs  from  the  superior  temporal  line  anil  posaes  under  the  auricular 
uuscles  to  the  pinna.  The  frontaiU  mimde  (m.  epicr.  frontalis)  Tue* 
from  the  nponcurosia  between  the  coronal  suture  and  frontal  eminence; 
inferiorly  it  ends  in  subcutaneous  tissue  at  the  root  of  nose  (pyramidalis 
nasi  is  a  part  of  it,  Henle),  inner  canthos  of  eye,  and  whole  len^h  of 
eyebrow,  continued  into  the  pyramidalis  na^  and  interlacing  with  the 
corrugator  supercilii  and  orbicularis ;  the  margins  of  the  right  and  left 
are  united  near  the  root  of  the  nose,  but  separated  higher  up. 

The  ocdpitalin  mu*de  Iro,  epicr.  oocip.)  is  attached  to  the  outer  two- 
thirds  of  the  superior  curved  Ime  and  to  the  mastoid  process :  its  Sbres, 
1  to  2  inches  long,  terminate  in  tendon,  and  that  in  apoueuroeis ;  an 
interval  between  the  muwlcs  is  occupied  by  aponeurosis. 

Henle  describes  the  imricular  mimclet  as  a  part  of  the  epicranius ;  the 
m.  epicr.  temporalii  is  the  auricularis  anterior  of  Quain ;  rw«  /mm  ilie 
root  of  the  lygoma  and  bony  external  auditory  meatus ;  connected  with 
the  helix  and  capsule  of  lower  iaw,  its  fibres  pass  up  and  forward  to  the 
edge  of  the  frontalis  muscle  and  orhicularia  oculi,  and  meet  the  pkt}-sma 
below. 

The  m.  [rpier.)  aHficularii  superior  rises  from  the  -Galea  apon.,  and 

converges  to  the  helix  by  one  tendon,  and  by  another  to  an  e 

the  inner.surface  of  the  pinna. 
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The  m.  {epicr. )  avriailarig poiierior  liaes  from  the  maetoidj  Bterno-nue- 
toid  apon. ,  and  ouler  pait  oT  superior  curved  line,  and  is  ineerted  into 
the  vertica]  ridge  at  the  back  of  the  concha.    All  of  the  ear-muscles  are 

more  or  less  conaected. 

The  poat.  anrictilar  muscle  may  Tise  Eai  back  along  the  anperior  curved  line. 
A  dtfp  anterier  auricutar  mnacle  may  jmas  normally  from  the  Eygoms  to  the 

Adiont.—Tha  fnntalo  elevate  eyebrowB,  draw  Bcalp  forward,  and  wrinkle 
forehead  traasversely  ;  oecipitale)  draw  scalp  back  or  may  alternate  with  the 
froDtales.  Host  persona  bave  only  partial  control,  best  in  ca«e  of  frontales. 
The  actions  of  the  ear-mnidts  are  slight  Or  nil ;  the  anterior  makes  tense  the 
temporal  &sci»,  and  has  no  effect  on  the  ear;  they  may  enlarge  the  entrance 
to  the  external  ear. 

Mvedet  of  Eydidi  and  EySfttm. 

M.  orburularit  oculi,  p.  n.,  has  three  parts,  is  thin  and  elliptical,  covers 
the  eyelid,  and  extends  sodie  distance  on  the  forehead,  temple,  and  cheek. 

The  par*  paipd/rali»,  p.  n. ,  is  contained  in  the  eyelids,  rises  tram  the 
npper  and  lower  margins  of  the  int  tarsal  H^.,  aod  passes  out  in  a  slight 
curve  to  the  ext.  tarsal  We.  A  thicker  fasciculus  along  the  free  margin 
of  each  lid  is  the  cSiaiy  bundle. 

The  parg  orbilalit,  p.  n.,  is  larger  and  stronger,  attached  to  the  nasal 
process  of  the  niiperior  maxilla,  inner  part  of  orbitid  arch,  and  externally 
to  the  check,  forming  a  series  of  loncentric  loops.  The  m.  malam  of 
Hcnle  are  the  lower  converging  fibres  of  the  orbital  part,  passing  to  the 
skin  of  the  check  and  muscles  of  up|>er  tip. 

The  pan  ladiiyTiiaUs.  p.  n.  (tensor  tarsi  or  Homer's  muscle),  extends 
from  the  lachrymal  crest  ochind  the  sac,  and  divides  into  two  slips  be- 
Und  the  Inchrjmal  canals  for  the  ciliary  bundles  of  the  orbicularis. 

The  internal  palpebral  ligament  (tendo  ociilij  is  2  tines  long  and  at- 
tached to  the  nasal  process  of  the  sup.  maxilla  in  front  of  the  lachriTOal 
fTOove ;  ihenee  it  passes  to  the  inner  commissure  of  the  eyelids,  split- 
ting and  terminating  on  the  lanri ;  it  crosses  the  lachrymal  sac  in  mint, 
and  gives  off  a  process  which  passes  behind  the  sac  to  the  crest  of  the 
lachrymal  bone. 

The  extimal  poip^iral  Kg.  is  weaker,  and  attaches  the  lids  to  the  ma- 
lar hone. 

The  corrugator  tupercilii  (described  by  Henle  as  a  part  of  the  orbic- 
ularis) rises  from  the  glabella,  and  paas«-s  up  and  out  to  end  at  the  mid- 
dle of  the  orbital  arch  in  the  orbicularis  ana  skin  of  eyebrow. 

The  lecatof  paiptbrx  sup.  will  be  described  with  the  orbital  muscles. 

Artioiu, — Palpebral  part  closes  the  lids ;  upper  half  of  orbital  part  depresses 
the  eyebrow  and  opposes  the  frontalis,  used  in  forcible  closnrc  of  lids;  in 
common  wlnkinfC  the  palpebral  part  carries  forward  the  Int.  palpebral  lig. 
and  anterior  nail  of  lacb.  sac,  and  sucks  in  team  ;  the  pan  lachrymalis  (ten- 
sor tarsi)  probably  alCeniHtee  with  the  palpebral  part,  draws  back  the  palpe- 
btal  llg.,  and  compremes  the  sac.    "~  "'  '  ""''       i-"-'  — 

at  the  iDDer  end  of  the  eyebrow. 


btal  llg.,  and  comprenea  the  sac.    The  eormfator  ptodocea  vertical  wrinkles 
■-•leiBD      ■- 
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First  Laybel — In  moacular  individuals  this  may  be  a  continnouB 
layer  uader  the  ekin,  converging  to  the  oorners  of  the  month,  but  it  ia 
usually  divided  into— -1.  M.  ^^anuiticiu.yrpm  malar  bone  nearzygoraatic 
suture  to  angle  of  mouth,  ioserted  into  akin  and  mucous  membrane  by 
two  layers,  mingling  with  the  levator  and  depreaaor  anguli  oris. 


2.  M.  rKorivx  (Santorini),  thin  fasciculi  irom  mas8et«ric'  or  parotid 
fascia  pasuQg  over  platyama  to  akin  at  angle  of  mouth ;  is  not  a  part  of 
the  platyama. 


3.  M.  A-iongv/iiru  menft  (depreasoi  anguli  oris),.^wmextenialoblique 
line  of  lower  jaw ;  fibres  converge  partly  to  skin  at  angle  of  monti),  aixi 
partly  to  orbiculaiis  of  upper  lip ;  anterior  edge  is  concave  and  posterior 
convex. 

JT.  trannernu  mmH,  from  ioner  border  of  the  deprenor  down  and  ia  below 
chin,  scToee  median  line  to  correepoDding  point  on  other  Bide. 

At  the  comer  of  the  mautb  tbe  various  decuBsa ting  moscular  flbreB  give  riM 
to  a  dense  maas  or  knot  external  to  the  lip-commiBinre. 

Second  Later. — 1.'  M.  quadratia  labii  ng>.,  p.  n.,  lies  along  the 
ude  of  nose  from  orbit  to  upper  lip,  and  rises  by  three  heads — oopuJ  an- 
guiare,  p.  n.,  =levator  labii  sup.  alieque nasi;  caput  mfraorbitdU,  p.  »., 
=:lev.  labii  sup.  propriua;  and  caput  zygomaticum,  p.  n.,  =  tygomaL 
minor.  Cajmt  angvlare  rises  from  nasal  process  of  sup.  max.,  generaJly 
connected  with  the  frontalis,  and  separates  into  two  fasciculi  below — one 
to  the  skin  of  the  wing  of  the  nose,  the  other  to  the  skin  of  the  upper 
lip  or  cheek,  blending  with  the  orbicularis  oris  and  the  next  head. 

The  middle  head,  caput  tn/raorbilale,  rises  from  the  anterior  surface 
of  the  u^pcr  jaw  and  ite  malar  process  in  a  line  passing  from  above  the 
infraorbital  foramen  down  and  out  to  the  suture  between  the  sup.  max- 
illa and  malar  bones,  and  inserted  behind  the  caput  angulare  into  the 
skin  of  the  wing  of  the  nose  and  of  the  upper  lip. 

The  outer  head,  caput  xygomatlaim  (cygomaticua  minor),  rises  from 
the  tuberosity  of  the  malar,  strcoKthcned  by  bundles  of  the  malaris  mus- 
cle, and  passes  to  skin  of  upper  lip  and  to  the  caput  inlVaorbitale  (lev. 
labii  sup. ). 

2.  M.  Caninm  (levator  anguli  oris). —  Origin,  canme  fossa  below  in- 
fraorbital foramen,  covered  by  the  quadratns;  passes  down  and  out  to 
skin  at  the  angle  of  the  mouth,  and  a  large  number  of  fibres  decussate 
with  the  depressor  anguli  oris  or  are  continued  to  tbe  orbicularis  of  the 
lower  lip:  it  almost  always  receives  a  slip  from  nasal  process  of  the  sap. 
"^axilla  close  under  the  caput  angulare. 


P:n»Got)'^lc 
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3.  M.  Quadratu*  MetiH  (depressor  labii  inferioris). — Origin,  Jower 
jav  from  near  Bympbysis  to  beyond  the  mental  foramen ;  passes  in  to 
itfi  fellow,  and  ituerted  into  the  ekin  of  the  lower  lip  and  orbicularis ;  it 

Thied  hKYER.— Lateral  Mvsdet.—M.  buccinator  (trumpet  muscle), 
a  flat  layer  forming  a  large  part  of  the  wall  of  the  mouth ;  attached  at 
upper  and  lower  margins  to  alveoli  of  maxill^  bones  oppodte  the  molar 
it'tith,  posteriorly  to  the  pterygo- maxillary  lig.,  separating  it  Irom  the 
niiperior  constrictor  of  the  phai^x ;  fibres  become  thickened  at  angle 
of  tnouih  and  join  the  orbicolans ;  higher  and  lower  6bres  are  directed 
to  corresponding  Ups,  middle  ones  decussate,  the  tipper  to  the  lower  lip, 
the  lower  to  the  upper  lip.  , 

Mnlian  Matda. — 1.  Sphincter  or«,  ornt.  arbicalara  orii,  is  an  ellip- 
^cal  sheet  making  the  foundation  of  the  lips,  composed  largely  of  trans- 
verse and  verticalfibres  &om  the  buccinator  and  elevatore  and  depreesora 
of  the  angle  of  the  mouth  ^here  are  also  sagittal  fibres  between  the  skin 
tad  DiucouB  membrane.  The  deeper  fibres  and  a  distinct  marginal  band 
from  the  buccinator  pass  from  side  to  side  without  interruption ;  the  le- 
vator and  depressor  anguli  fibres,  which  have  crossed  at  the  comer  of 
the  mouth,  enter  the  more  superficial  parta  and  are  inserted  into  the 
skin  of  the  middle  portion  of  tne  lip,  mostly  after  crossing  the  median 
line  and  decuasaling  with  their  fellows;  these  do  not  reach  the  firee  bor- 
der of  the  lip. 

2.  Mm.  in cwiin  attach  the  orbicularis  to  bone.  The  upper  lip  has  two 
slips  on  each  side,  an  outer,  or  m.  indsivus  sup.,  from  the  incisor  fossa, 
and  an  inner,  m.  nago-labialis,  from  the  septum  of  the  nares;  the  lower 

Khoe  one  fasciculus  on  a  side,  m.  incifiinu  inf.,  from  the  incisor  fossa. 
cfle  all  ijaiw  out  toward  the  comers  of  the  mouth. 
The  saj^ittal  fibres  are  more  developed  in  the  infant,  are  in  the  mar- 
ginal portion,  and  constituU  the  m.  labii  proprius. 

3.  it.  naxalu,  p.  n.,  includes  slips  nsually  distinguished  as  compreuor 
nari»  and  dcprrgsmr  alee  nan  (outer  part).  The  former  rises  from  the  sup. 
maxilla  by  tne  side  of  (he  anterior  nasal  aperture,  and  meets  its  fellow 
in  the  median  line  over  the  cartilages  of  the  ngse  in  an  expansion  com- 
mon to  it  and  the  pyratnidaliH  nasi.  The  tiepreaor  ala  pari  rises  from 
the  incisor  fossa,  and  is  inserted  by  its  outer  part  into  the  back  of  the 
ala  of  the  nose,  and  by  its  inner  part  into  the  septum,  called  depreaor 
iijiti,  p.  n. 

The  ptiramidali*  nan  is  a  prolongation  of  the  frontalis,  dectissating 
with  its  fibres,  and  attached  to  skin  at  the  lower  median  part  of  the  fore- 
bead  and  to  the  tendinous  expansion  of  the  compressor  naria  below. 

There  arc  other  indistinct  fibres  of  nasal  muscles— the  dilator  narit 
poUerior  and  anterior. 

M.  axmofM  of  Albinos  U  freqaeotly  present  beaeatb  the  common  elevator 
of  Up  and  nose  (quadTstua  labii  iap,),|>Buing  from  nual  process  of  nip.  maxilla 
towma  bone  below,  connected  with  comp.  natis.  C  t)i.)'jlc 
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4.  M.  mtatala,  p.  n.,  levator  labii  inf.  or  lev.  menti,  from  iiu^sor  foasa 
of  lower  jaw,  paaaing  down  between  depresaora  of  lower  lip  to  integu- 
ment of  chin ;  it  forms  the  furrow  of  the  chin. 

At  the  apex  of  the  chin  between  the  perioeteum  and  soft  parts  is  some- 
times  a  bursa. 

M.  anomalttt  menli  DBQallj  contmaeB  the  above  flbnw  to  the  region  of  the 
mental  foramen. 

Nerve>, — All  the  muscles  of  head  and  face  above  described  (moacles  of  ez- 
preesion)  get  their  motor  sappW  from  the  focial ;  perhape  the  frontalis  and 
orbicularia  oculi  are  supplied  from  the  ocalo-motor  nncleoa,  and  not  the 

AetionH  of  the  tuual  intucl«  are  indicated  b;  tbcir  names:  the  piframidaii*  nati 
wrinkles  the  skiii  at  the  root  of  the  nose  and  draws  down  that  of  the  fore- 
bead  ;  dilatation  of  the  alee  ia  not  asuHlly  seen  nnleea  in  dyspnixa.  Of  the 
lip-muscles,  the  orbicularis  oris  draws  the  lipe  together  vertically  and  trans- 
versely and  presses  them  against  the  teeth  ;  the  Kygomatiau  draws  the  angle 
of  the  maatb  np  and  bock  :  the  riwriiu  retracts  the  angles  of  the  mouth  ;  the 
ba/xinalor  Battenn  the  cheek,  keeps  food  between  the  teeth,  or  expels  air  from 
the  month  :  the  letaior  tnmli  draws  op  the  chin  integument,  and  so  protrDdes 
the  lower  lip.  Actions  of  other  muscles  are  indicated  by  theii  names;  all 
have  to  do  with  the  expression  of  passions. 

Describe  the  miuclea  of  the  rabit. 

There  are  seven  for  description.  The  m.  leoator  ptJpebrw  tuperiorit 
(origin,  above  optie  foramen  and  sup.  rectus)  ends  in  a  membraoonfl  ex- 
paDsioa ;  inserted  bto  the  fibrous  tarsus  of  the  Upper  eyelid. 

A  tliin  superficial  layer  is  contiuued  over  the  Isieos  to  the  akin  of  the  lid ; 
some  fibres  are  attached  to  the  conjunctiva,  to  the  (rail  of  the  orbit,  and  to 
the  trochlea. 

The  four  sfraipht  miuda  have  a  oontinuous  tendinous  origin  at  the 
apes  of  the  orbit  from  a  ligameiitouB  ring  which  encircles  the  optic 
Ibrameu  and  crosses  the  sphenoidal  fissure ;  most  of  the  &bres  spring 
from  two  common  l^iidont:  the  upper  one  rises  frora  the  inferior  root  of 
the  small  wing  of  the  sphenoid,  ana  is  prolonged  into  the  internal,  supe- 
rior, and  eitemal  rcctij  the  lower  (Zinn)  rises  from  the  body  of  the 
sphenoid  and  divides  into  three  slips  for  the  internal,  inferior,  and  ex- 
ternal recti.  All  the  recti  are  itisened  into  the  sclerotic  3  or  4  lines  from 
the  cornea;  the  external  has  two  heads,  between  which  pass  the  third, 
nasal  branch  of  the  filth,  the  sisth  nerve,  and  ophthalmio  vein.  The 
external  and  inferior  recti  are  the  longest,  internal  broadest,  and  supe- 
rior smallest. 

The  tuperior  obUmie,  or  trncMearis,  is  internal  to  the  lev.  palpebne. 
rises  just  in  iront  of  the  optic  foramen,  and  posses  forward  to  a  round 
tendon  which  plays  through  a  fibro-cartllaginuiis  ring  attached  to  the 
trochlear  fossa  of"  the  frontal :  it  is  there  bent  out,  back,  and  down  be- 
tween the  Bup.  rectus  and  eye,  and  is  inserted  beneath  the  outer  edge 
of  the  sup.  rectus  midway  betwceu  the  cornea  and  optic  nerve.  The 
pulley  is  Imed  by  a  synoyial  sheath.  C  DOqIc 
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iMuw  uuutiuB  lUK  uriuue  ui  <.ue  nasfj  ducti  the  muscle  passes  out,  back, 
and  np  between  the  ioferior  rectus  uid  floor  of  oHiit,  uid  is  innfrted 
under  cover  of  the  ext  rectus  at  the  hack  part  of  the  eyeball,  nearer 
to  the  optic  nerve  than  to  the  cameo. 

Varittia. — If.  Untm  troehltti  is  a  tnuscalBr  allp  trttra  the  lev.  polpebne  to 
the  trochlea ;  the  occasionsl  gradUinutt  rlse«  with  the  sap.  oblique  Bad  passes 
beneath  it  to  the  trocbleft;  the  eit.  rectus  may  have  sepaiale  heads  to  the 
IntertioD.  A^  aeetnorjf  inf.  rtetut  may  pass  (him  the  inf.  rectos  to  the  iur. 
oblique  ;  the  (numtrsiu  orbilM  is  an  arched  muscle  from  the  orbital  plate  of 
the  ethmoid  acrom  the  upper  surface  of  the  ef  eball  to  the  outer  wall  of  tho 
orbit, 

AVrm.—Eitemnl  rectus  by  the  sixth  nerve,  sup.  oblique  b;  the  fourth,  and 
the  other  Ave  by  Uie  third  uerve. 

ActieHt.—LeT.palptbrtc  is  the  elevator  of  the  upper  tid  and  antagonist  of  the 
palpebral  part  of  the  orbicularis.  The  eyeball  seems  to  move  on  a  central 
Bled  point  vrithont  shifting  its  place  as  a  n'bole  within  the  orbit;  four  move- 
ments are  possible;  (1)  lalcral;  Vii)  elevation  ^nd  depression;  (3)  oblique 
movements  of  elevation  and  depression;  (4)  rotation  about  a  sagittal  axis. 
The  txl,  and  tnl,  rscfi  produce  only  lateral  movements;  the  shji.  and  inf.  ttcli 
have  tbeir  line  of  direction  internal  to  the  centre  of  motion,  and  so  produce' 
not  only  elevation  and  depression,  but  also  inward  direction  and  slight  rota- 
Uou  :  this  is  corrected  by  the  oblique  muscles,  the  inf.  abliqut  being  associated 
with  the  sup.  rectus,  and  sup.  obligae  with  the  inf.  rectus ;  the  sup,  oblique 
turos  the  cornea  down  and  out,  the  inferior  op  and  out. 

Around  the  orbit  is  soft  fat  and  the  eaptule  a/ Jnion.  forming  a  socket  at- 
tached in  front  to  the  ocular  cot\Jnactlva:  a  larije  lymph -space  is  between  it 
and  tho  eye;  it  is  pierced  by  the  eye-muscles  and  sends  a  tubular  prolongation 
upon  each.  The  tiupaumy  IiganrnC  of  the  eye  is  a  thickening  of  the  lower 
t  of  the  capsule,  attached  at  each  end  to  the  orbital  margins  and  support- 
the  eye  in  tis  socket. 

Mutdet  of.  Mastication. 

There  we  four  pwrs,  two  out^de  and  two  inside  the  jaw-bone.  The 
moMteterie  frucia  is  a  part  of  the  deep  cervical,  covers  the  masfieter  mus- 
cle, invests  the  parotid  gland  [parotid  fascia),  and  forms  the  stylo-mas- 
imry  WnmenL 

I.  M.  raauetrr,  a  quadrate  muscle  with  two  parts:  ih.^  superficial  part 
rises  from  the  sup.  maxilla,  malar,  and  lower  border  of  lyfioma  for  its 
anterior  two-thirds  by  tendinous  bundles  which  project  between  the  mus- 
cular fasciculi ;  it  passes  down  and  back  to  lower  half  of  jaw  from  angle 
to  third  molar  tooth  :  the  d'-rppart  is  triangular,  and  passes  nearly  ver- 
tically from  the  posterior  third  of  lygoma,  lower  border,  and  from  all 
the  deep  surface  of  the  arch ;  intertetl,  after  uniting  with  the  s_uper6cial 
part,  into  the  upper  half  of  the  ramus  and  coronoid :  this  is  almost 
wholly  covered  by  the  superficial  portjon. 

There  may  be  a  boisa  between  these  two  parts. 

The  Imaai  fat-pad  is  between  the  fore  part  of  the  matset«r  and  the  bnccl- 
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The  temporal  faxcia  is  a  dense  apon.  covering  the  temnorat  mtiscle 
above  the  Eygoma:  it  ia  attached  to  the  temporal  crest  oi  the  frontal 
and  upper  temporal  line,  and  belov  divides  into  two  layers  attached  to 
the  inner  and  outer  surfaces  of  the  Evgomatia  arch ;  it  is  separ&tfid  &om 
integument  bj[  a  lateral  projection  of  the  Oalea  apon.  and  dj  the  supe- 
rior and  anterior  auricular  muaclca 

2.  M.  temporalig  rises,  fan-shaped,  from  the  whole  of  the  temporal 
fossa,  not  its  anterior  malar  wall,  which  is  covered  with  fat,  fiom  tbe 
deep  surface  of  the  temporal  fasda,  and  may  hlend  with  some  deep 
fibres  of  the  maaseter.  ^e  anterior  &bres  are  nearly  vertical,  the  pos- 
terior nearly  boiisontal ;  all  oouverge  to  a  tendon  which  is  iiaerled  mto 
the  upper  and  anterior  borders  of  the  coronoid,  and  deeper  fibres  have 
a  fleshy  insertion  into  its  inner  surface  as  &r  as  the  union  of  the  ramus 
and  body  of  jaw. 


3.  M.  ptenigoideai  srtemw  occupies  the  Eygomatio  foesa,  and  ritt*  by 
two  heads,  tne  upper  and  smaller  from  the  zygomatic  snr&ce  of  the 
great  wing  of  the  sphenoid  and  iniratemporal  crest;  the  lower  and 
larger  from  the  outer  surface  of  the  eit  pterygoid  plate.  The  fibres 
from  both  pass  back,  converging  to  a  fossa  on  the  front  of  the  neck  of 
the  lower  jaw,  to  the  interarticular  cartilage  and  capsule.  A  venous 
plexus  is  between  its  upper  surface  and  base  of  skull. 


X.  pteryga-tpirumu,  from  the  spine  of  the  spheDoid  to  the  outer  pterygoid 
plate  between  the  two  pterygoid  masclea:  this  Is  freqnently  a  pl«ry^(pinMi> 
ligamtnt,  and  may  be  converted  into  bone. 

4.  M.  pterygoideut  intmws  rises  also  by  two  heads — one  from  the 
pterygoid  fossa,  mostly  tVom  the  inner  simace  of  the  eztemal  plat«, 
nom  the  tuberosity  of  the  palate  between  the  two  plates;  a  second 
small  slip  outside  the  est  pterygoid  muscle  from  the  tubcrosilJeB  of  the 
palate  and  sup.  maxilla:  fibres  pass  down,  back,  and  out  to  the  inner 
Riirface  of  the  ramus  between  the  angle  and  dental  foramen;  itis<Us- 
posed  much  like  the  maaseter. 

lierea. — All  fram  the  inferior  nuiiliary  division  of  tbe  fiftb. 

Adiom. — Maiteltr,  fmporoJ.  and  tnl.  jilerwiDuI  elevnte  the  lower  J  aw;  w  de- 
pression is  not  mnoh  renisted,  it  is  aecompliahBd  hj  inn»ller  molcleB,  chiefly 
tbe  digastric ;  ext.  pterygoid  protrndes  the  lower  jaw,  oi  alternately  prodnces 
a  Rrlndiog  of  molar  teetb  ;  it  may  also  assist  in  opening  the  month  when  tbe 
condyles  aro  carried  forward  apon  tbe  artic.  eminences.  The  binder  portion 
of  tbe  temporal  and  the  dee])  part  of  the  massetor  retract  the  Jaw.         )ij|t' 
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MUSOIiES  AMD  FASOZ^  OF  THE  EXTREMITIBIS. 
The  Upper  Extremity. 
THE   SHOTTLDER. 
Describe  tlie  Bcapnlar  mtiscleB  and  fiwda. 

.  The  deep  faida  is  Strong  and  tendinous  over  the  back  of  the  deltoid 
and  infraspinaCuB  \  the  infraspinatus  fascia  covers  the  t£res  minor  and 
splits  at  the  posterior  border  of  the  deltoid^  a  deep  layer  passing  \o  the 
siioulder-joint  under  that  muscle,  a  superficial  layer  to  the  spine  of  the 
acapnia  over  the  muscle. 

(a)   Vertical  Scapular  Mutda. 

M.  Deltoideat. — On^n,  in  three  portions :  an  anterior  irom  the  front 
of  the  outer  third  of  the  cUvicle.  a  middle  Irom  the  point  and  outer 
edge  of  the  acromion,  a  posterior  from  the  bwer  border  of  the  scapular 
Bpme  and  triangular  surface  at  its  inner  end,  and  from  infraspinatus  fas- 
cia. These  converge  into  the  tendon  of  insertion  into  the  deltoid  tuber- 
cle of  the  humerus.  The  anterior  and  posterior  parts  run  by  long  fas- 
ciculi into  the  marginal  parts  of  the  tondun :  in  the  acromial  portion  tapst 
fibres  rise  in  a  bipenniform  manner  from  the  sides  of  four  tendinous 
septa;  the  oblique  fibres  are  inserted  below  into  three  septa  which  come 
np  from  the  humerus  to  alternate  with  those  above.  Some  fibres  pass 
from  the  tip  of  the  acromion  to  the  tips  of  the  lower  septa,  and  some 
from  the  tips  of  the  upper  septa  directly  to  the  humerus. 

FibrM  oontinned  into  tbe  trapeilaa,  as  in  aniniBls  lacking  claviclca ;  ftddi- 
tlonal  tllM  from  eit.  or  int.  border  of  gcapala  (buio-deltoideus  Meckelii);  a 

SrotongittOD  of  its  t«ndon  to  the  insertion  of  tbe  snpinator  tongns,  connected 
iseparabl;  vritb  tbe  pect.  m^Jor ;  «.  aeromio-daviealarii  lal.  from  tbe  Acro- 
mial rnd  of  tbe  clavicle  to  the  acromion  and  origin  of  deltoid ;  may  t>e  a 
nMcUoul  muBcle. 

(6)  Pmterior  Scapular  Mutda. 

1 .  M.  tjipragpinattu,  from  inner  part  of  supraspinous  foeea  to  region 
of  the  notch,  from  eupraxpinous  fascia  and  trans,  hgsment;  adherent  to 
capeule  and  infraspinatus  tendon ;  in»nteil  into  the  upper  of  the  three 
&cets  on  the  great  tuberosity  of  the  humerus. 

2.  Af.  iafnuipinaUis  rite*  from  the  inner  two-thirds  of  the  infraspinous 
foeea,  from  the  infraspinatus  fascia,  and  under  surface  of  the  spine;  fibres 
converge  to  a  tendon  concealed  within  the  muscle  and  instrtrd  into  the 
middle  facet  of  the  great  tuberosity.  It  may  be  inseparably  connected 
with  the  teres  minor, 

3.  M.  Tern  Minor.— Origin,  from  narrow  grooved  surface  or  dorsum 
of  scapula  close  to  aiillarjr  border,  from  septa  between  it,  the  teres 
major,  and  infraspinatus;  intcrted  into  lowest  facet  on  "■ — '  '-'■^'-igity 
and  into  shaft  for  a  short  distance  below,  r-  I 
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May  be  a  buna  under  its  iDBertioo.  It  is  behind  the  long  head  of  the 
triceps  and  capsule ;  the  dorsal  scapular  artery  passes  between  it  and 
bone. 

(c)  Anterior  Scapular  JftueJa. 

M.  SuhKapidarit.— Origin,  by  muscular  and  tendinous  fibres  from 
venter  of  scapula  and  groove  along  the  axillary  bonier ;  vitertion,  small 
tuberosity  of  Humerus  and  into  shaft  for  a  short  distance  As  iu  the 
deltoid,  this  musrle  contains  two  sets  of  septa — one  from  the  origin,  and 
one  from  the  insertion  for  attachment  of  oblique  muscular  fibres.  Some 
fibres  from  the  axillary  Iwrder  of  the  muscle  arc  usually  inserted  into  the 
camute.  known  as  the  tubtcaiiularis  minor. 

There  is  a  bursa  between  the  muscle  and  the  capsule,  and  ofren  another 
on  its  anterior  surface  (bursa  coraco-brachialis). 

.   anprascapulBr  nerve  from  flftb  and 

.   _ ...        s  fniia  post,  cord  of  brachinl  pleiua,  det<ii<l.  aod  terra 

•I  from  fifth  and  BJith  cervical  tbrongh  cirrunifiei  nerve;  HubscapalaTit 
by  fifth  and  sixth  cervical  through  apper  nod  lower  suhsrapalar  uerves. 

ActiooM. — Delloid  abducts  arm  to  90°,  posterior  fibrfs  said  to  abduct  only  ta 
45°;  insertion  of  trapezius  correspoods  to  origin  of  deltoid,  BOtbat  tbe  two  tro 
continuona  io  notion :  anterior  part  of  tbe  deltoid  draws  the  bumerns  fomrd 
and  rotat«9  in  ;  of  botb  deltoids  croasea  tbe  anns  over  ihecbcet ;  posterior  part 
draws  bumenis  bacliward  and  rotaleH  out ;  supra-,  inrranpinalus.  and  Bnbscap- 
ularis  steady  tbe  capsule  while  deltoid  acts.  The  tupnupiaalat  only  abdocta. 
The  infratpiaaliu  rotates  oat  and  carries  tbe  arm  back  when  it  is  raised.  Tbe 
nibieapuUiru  rotat«a  in  and  carries  tbe  ami  forward  when  it  is  raised.  Tho 
ttrei  minor  rotates  tbe  laised  humerus  out  and  deprcases  it.  All  act  aa  liga- 
menla  to  the  Joint. 

THE  UPPER  ABM. 
Describe  the  mnsclee  and  bscln  of  tlie  upper  arm. 

The  apon«(ra<«(i/'rtf  arm  (deep  fascia)  is  thin  over  the  bioeps,  strong 
over  the  triceps,  and  is  attached  to  the  humerus  by  intermntcular  irpta 
(ligff.  inlermuMculnria).  The  ertfrnal  intermuscular  srpfiim  extends 
from  the  outer  epicondyle  and  supracondylar  ridi^e  to  the  deltoid  inser- 
tion ;  it  is  pierced  by  tbe  musculo-spiral  nerve  and  sup.  profunda  orterr. 
Tile  internal  iiitTmiacidnr  teptum  extends  from  the  inner  epicondyle 
and  inner  supmcondylar  ridge  to  behind  the  coraco-brachialis :  it  is 
pierced  by  the  anastomotica  magna  artery. 

The  inla-ii'il  brtiehiid  lig.  of  Sinithers  is  a  fibrous  band  below  the  teres 
major  insertion  lo  the  inner  epicondyle :  the  ulnar  nerve  and  inf.  pru- 
funda  artery  pass  between  this  band  and  the  int.  iutermusculor  septum. 

[a)  Muidet  of  Anterior  S'irfiicr, 

Firtl  Lnyer.—M.  Bicfp*  (brochii).— Its  i/torf  or  iniirr  head  rises  with 

the  coroco-brachiolis  fitira  the  corocoid ;  the  long  Artjrf,  fium  the  upper 

end  of  the  glenoid  cavity  within  the  capsule  by  a  tendon  continuous  on 
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ej«h  nde  with  Uie  glenoid  liKanient:  these  two  heads  form  a  belly  in  the 
middle  and  lower  pan  of  the  arm.  The  tendon  of  iiitertion  is  slightly 
twisted  and  attached  to  the  back  part  of  the  tuberosity  of  the  rttains, 
separated  from  the  fore  part  by  a  bmsa ;  may  be  a  second  bursa  between 
tJie  t«ndon  and  ulna,  ^rom  the  inner  side  of  the  tendon  a  part  branches  ' 
off  aa  an  aponeurotic  band  or  temilunar  fatcia  (laccrtus  fibroaus,  p.  n. ), 
and  blends  with  the  deep  fascia  of  the  forearm  strelched  across  the 
braehial  vessels  and  median  nerve. 

One  of  the  most  vsriable  mnBclea;  a  third  head  [10  per  cent,  of  cases)  rises 
trmn  hnmeius,  connected  with  brachialis  anticns  and  coraco-brachialis,  and 
Inaerted  into  cotacoid  portion  of  mascle  and  semilnaar  fascia :  this  is  asnally 
ontsido  the  bnchial  artety  ;  a  head  may  come  from  outer  side  of  humems, 
bicipital  groove,  or  flreat  tuberosity;  ma;  be  two  additional  heads  or  even 
thi^«.  It  Eua;  f^ve  off  a  slip  to  tbe  iotemal  intermusc.  septum  or  inner  con- 
dyle or  pronator  teres.  Absence  of  long  head  :  it  was  originally  eitracapsO' 
lar,  bat  has  become  covered  by  the  c«raco-humeral  lis.,  a  part  of  the  pcct. 
minor.  Tbe  semilanar  fascia  reprcsenta  an  ulnae  division  and  conespoads 
to  the  bscial  insertion  of  the  biceps  fi^m. 

Second  Layer. — 1,  IW.  Conico-brachialis. — Oriqin,  tip  of  coracoid 
between  pect.  minor  and  short  head  of  biceps,  conjoined  with  the  latter: 
iwtertion,  inner  border  of  humerus  near  its  middle,  between  triceps  and  " 
br»chialis  snticus;  higherup  some  of  its  fibres  are  often  inserted  into  a 
fibrous  band  arching  over  tbe  lat.  dorsi  and  teres  migor  tendons,  ajid  at- 
tached close  to  tbe  small  tuberosity.  It  is  usually  pierced  by  the  mus- 
cnlo-cat«neouB  nerve. 

Many  varietiee,  wblch  seem  to  indicate  it  is  formed  of  three  parts — vie  (1) 
B  superior  short  part,  from  coiacoid  to  small  tuberosity  {m.  coraco-captuiarw  t« 
capsille) ;  (2|  middle  part,  correapondiug  to  the  muscle  usually  seen  ;  (3)  infe- 
rior part,  ia  inner  epicondyle  or  supracondylar  process  I coriKO-braehialit  iHJBor). 
The  middle  part  is  most  constant  in  man,  but  is  usually  accompanied  by  a 
p»rt  of  the  third,  with  the  mnsculo-cut.  nerve  between  them.  It  may  seud  a 
■Up  ta  the  brachialis  anticua  or  internal  septum  or  int.  brachial  lig. 

2.  M.  IrrtMkiahs  nnticv»  (brachialis  intemus,  p.  n.)  rises  from  the 
lower  half  of  the  front  of  the  himicrun.  nearly  the  whole  of  the  int 
intermwKular  septum,  and  upper  part  of  the  externa) :  it  embraces  the 
deltoid  insertion  by  two  processes,  ihe  outer  of  which  is  in  the  spiral 
groove  as  far  ns  the  upper  limit  of  the  deltoid  tubercle.  Il  is  adherent 
to  the  capsule  of  the  elbow-joint,  and  often  sends  a  slip  into  it,  and  is 
i)uiened  into  the  inner  part  of  the  rough  surface  at  the  junction  of  the 
ooTonoid  with  the  shaft,  of  the  ulna. 


(t)  PMterior  Mutde*  ofOie  Upper  Arm. 

M.  rxtm*oT  tn'a^  occupies  the  whole  posterior  brachial  region.    Three 

leads  arc  inserted  into  a  common  tendon  occupying  the  posterior  surface 
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of  the  muscle  from  the  middle  of  the  arm  to  the  elbow.  The  middle  dv 
long  head  (Anconeus  longus — anconeus  nas  a  term  applied  to  any  muscle 
attached  to  the  olecranon)  rises  from  the  inf.  glenoid  tubercle  of  the 
scapula  and  adjacent  portion  of  axillary  border:  thia  fonns  the  middle 

■  and  superficial  part  of  the  muscle  and  ends  on  the  inner  margin  of  the 
tendon.  The  external  head  (anconeus  brevis)  rises  above  the  spiral 
groove  and  from  an  Aponeurotic  arch  of  the  external  intcrmusc.  septum 
as  it  crosses  it,  extending  to  the  teres  minor  insertion  above,  and  iiueitil 
into  the  upper  end  anu  outer  border  of  tendon.  The  internal  or  dttji 
head  (anconeus  intemus)  rises  from  the  whole  posterior  surface  of  tlio 
humerus  below  the  spiral  groove,  from  the  lower  part  of  the  external  in- 
termusc.  septum,  from  the  whole  of  the  internal,  aahigh  as  the  teres  mtuor : 
some  of  its  fibres  are  inserted  directly  into  the  olecranon,  but  most  join 
the  deep  surface  of  the  t«ndon.  The  common  tendon  b  inserted  into  the 
tuberosity  of  the  olecranon,  and  eztemally  a  band  is  prolonged  over  the 
anconeus  to  the  fascia  of  the  forearm  and  posterior  border  of  ulna :  it 
may  send  a  slip  to  the  capsule. 

On  removing  the  triceps  a  few  muscular  slips  are  sometimes  found 
Irora  the  bone  to  the  capsule,  analogous  to  the  subcnirens,  and  described 
by  some  as  distinct  from  the  triceps  called  the  i\Aaiiooneus. 
There  is  a  bursa  between  the  tendon  and  olecranon  or  in  the  tendon, 

'  sometimes  one  between  the  integument  and  tendon,  rarely  one  between 
the  tendon  and  ulnar  nerve  (retro-epitrochlear). 

Varitties. — Fourth  head  from  inner  part  of  humema;  a  slip  between  triceps 
and  lat,  dorsi,  the  anconeat  qnintiu  or  dorsa-epilTochiearU  of  animala;  the  an- 
eontus-epilriKUtarit  from  the  inner  epicondyle  to  the  olecrauon,  bridging  over 
tbe  ulnar  nerve  and  Kenerall;  present  as  a  band  of  faBcia. 

Strces. — Coraca-brachialia  by  branch  from  outer  cord  {7  c),  bioepe  by  mos- 
culo-uut.  (5,  6  c),  brachialis  auticus  by  muaculo-cut,  and  muBcnlo-ipiraJ.  tri- 
ceps by  mnaculo-spiral  (T,  8  c). 

Actioiu.^Bicfpi  flciGS  arm  at  shoulder  and  forearm  at  elbow ;  after  prona- 
tion of  forearm  it  is  a  powerful  supinator  and  makeB  tense  the  ftacia  of  the 
fureann  ;  its  inner  head  and  coraeo-hraehUdis  draw  arm  in  as  well  aa  op.  Tbe 
brathitUit  anticttt  is  a  simple  flexor  at  the  elbow,  Trictps,  int.  and  oxt.  heads 
-  are  extensors  at  the  elbow;  the  long  head  extends  the  arm  on  tbe  scapnla, 
keeps  tbe  head  of  hnnieras  In  place,  and  assists  In  extending  the  fanaim. 
These  muacles  may  act  from  distal  fixed  points,  as  In  climbing. 

THE  FORFIAKM 
Describe  the  muscles  and  foscin  of  the  foieann. 
The  mperjkial  fascia  is  most  distinct  at  the  elbow,  contains  tbe  sapet^ 


ficial  veins,  and  below  connects  the  skin  with  palmu'  tascia. 

The  aponeurosis  of  the  forearm  (deep  fascia)  is  composed  lai^dy  of 
transverse  fibres,  strengthened  by  expansions  tmm  the.  condyles  of  the 
humerus,  olecranon,  and  fascia  over  biceps  and  triceps.  The  anterior 
part  is  weaker  than  the  posterior,  and  continuous  below  into  the  ant. 
annular  ligament  (lig.  carpi  volore,  p.n.):  it  sends  in  a  thin  layer  be- 
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tween  the  Btiperfioial  and  deep  muBclea.  The  poilerior  coi'twn  sends 
off  eepta  between  the  musclea  and  forms  the  poet,  annular  ligament  (lig. 
carpi  doTsale,  p.  a. ). 

Anterior  Group,  Proriaio-flexor. 
Eight  muBclee,  five  superficial  and  three  deep. 
Superficial  Later. — All  &om  a  common  tendon  in  the  followmg 
order  from  mthont  in : 

1.  M.  pronator  tere»  ri»a  by  two  heads,  the  larger  from  the  upper 
part  of  the  inner  condyle,  common  tendon,  fascia,  and  intermuscular 
septum ;  second  head,  thin  and  deep,  Irom  inner  margin  of  coronoid ; 
iiiia-lion,  middle  of  outer  surface  of  mdius.  The  ulnar  artery  is  beneath 
this  muscle,  and  median  nerve  between  its  heada. 

Liable  t«  be  iiOttred  in  the  "back  atroke"  of  lawn  tennis.  Coronoid  head 
DUf  be  abaeut;  aljp  from  intermuac.  aeptum  above  inner  condyle  or  from 
aupracondjlar  procesa;  additional  head  from  bicepa  or  brach.  anticaa. 

2.  M.  flexor  carpi  radialis  (m.  fudialis  intemua)  rise»  from  the  com- 
mon tendon,  fascia  of  forearm,  and  sepia  between  it  and  the  pron.  teres, 
palmaris  longns,  and  flex.  Bublimls ;  tendon  begins  below  middle  of  fore- 
arm, passes  through  a  special  compartment  of  the  ant.  ann.  lig.,  through 
a  groove  in  the  trapezium ;  inserted  into  the  baae  of  the  second  meta- 
cafpal  bone,  anterior  surface,  and  usually  by  a  small  slip  to  the  base  of 
the  third. 


3.  M.  paJnutrtK  longut  is  placed  between  the  ulnar  and  tadial  flexors 
of  the  caipus,  resting  upon  the  flex.  subl. ;  raw  from  common  tendon, 
fascia,  and  septa,  forming  a  short  muscular  belly  ending  in  a  slender 
tendon,  innerted  into  the  palmar  fascia,  and  sends  a  slip  to  the  abductor 
poll. ,  sometimes  one  to  the  little  finger  musclcsr 

Moat  variable  muscle  of  body,  lacking  on  both  aidea  in  one-third  of  the  cases, 
on  one  aide  In  one-hair  the  cases  (Hallett).  Muscular  belly  may  occupy  the 
middle  of  the  tendon,  lower  end.  both  ends,  or  be  absent;  may  be  double  or 
have  additional  origin  from  coronoid  or  radios.  Inserted  into  fascia  of  fore- 
arm, flex,  carpi  nln..  piaifonn,  scaphoid,  or  littlu  finger  musrIeH.  This  muscle 
with  the  central  part  of  the  palmar  fascia  was  a  superficial  flexor  of  the 
flngeta,  bnt  haa  been  reduced  by  the  developmeut  of  the  other  fleiars. 

4.  M.  flexor  oirjn  nlnaris  (m.  ulnarts  int.)  is  the  innermost  of  the 
superficial  group ;  rises  by  two  heads,  one  from  the  common  tendon,  and 
one  from  toe  inner  side  of  the  olccmnon  and  upper  two-thirds  of  the 
post  border  of  the  ulna,  connected  with  the  deep  fascia  of  the  forearm ; 
muscular  fibres  end  in  a  tendon  along  its  anterior  margin ;  inaerhil  into 
the  pisiform,  by  a  small  band  to  the  ant  ann.  lig.,  and  prolonged  by  the 
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piBO-metacarpal  and  piso-uDoinate  ligamentB  to  the  fifth  metacarpal  and 
uDciromt. 

Hie  ulnar  nerve  and  post,  ulnar  lecnrrent  arterr  pass  between  ita  two 
heads:  the  pisifonn  throws  this  tendon  forwBTd,  so  that  the  ulnar  poise 
cannot  be  felt  so  well  as  the  radial. 

Additional  slip  rrom  coronoid ;  insertinn  into  ann.  lig.  or  fonrtb  and  fifth 
metacBrpals.  Monro  thiuka  there  is  a,  bursa  between  its  tendon  and  the 
pieiforni. 

5.  M-flrurr  tuhUmu  dif/itorum  (perforatus),  plarad  behind  the  pre- 
ceding, ri»et  ^  three  heads:  (I  J  inner  condyle  by  common  tendon,  fibrous 
septa,  and  int.  lateral  lie. ;  (2)  inner  margin  of  coronoid;  (3)  ant  obhque 
line  of  radius;  divided  below  into  Four  parts  ending  in  tendons  ititerled 
into  the  second  phalanges  of  the  four  mner  digits.  Through  the  ann. 
lie.  they  are  placed  in  pairs :  the  anterior  pair  are  for  the  ring  and  mid- 
dle fineers,  the  posterior  for  the  index  and  httle  fingers.  In  the  palm 
they  diverge  and  enter  a  sheath  with  the  flez.  prof. ;  opposite  the  bases 
of  the  first  phalanEcs  the  tendon  divides  and  folds  round  the  deep  flexor, 
and  is  reunited  behind  it;  the  two  portions  again  separate  and  pass  on 
each  side  to  the  middle  of  the  lateral  border  of  the  second  phalanx. 

The  BTraDgement  into  palis  eorresponda  to  a  division  Into  layers,  which  can 
be  separated  nearlf  to  the  Inoei  condyle;  the  middle  flDger  receivea  the 
radial  head,  the  ring-flngec  t«ndon  is  Joined  by  a  hU|i  from  the  deep  layer; 
tbia  deep  layer  Is  a  digastric  muscle  from  the  inner  condyle,  int.  lat.  llg.,  and 
coronoid;  the  conical  belly  ends  in  a  tendon  above  the  middle  of  the  for«> 
arm,  from  which  rise  (1)  a  fleshy  slip  to  the  ring-flnger  tendon,  12)  a  belly 
for  the  indez-flnRer  tendon,  (3|  small  belly  farnishing  the  little-finger  ten- 
don. There  is  usually  a  slip  from  the  condylo-Dluar  bead  to  the  flex.  long, 
poll,  tendon. 

KiricftM.— Absence  of  ladial  head ;  of  little-finger  portion,  which  may  be 
replaced  by  a  slip  from  ann.  lig.,  palmar  fascia,  fiei.  prof,  or  fourth  lumbii- 
calis ;  a  frequent  slip  to  the  flex,  prof  A  bntsa  in  ils  tendinous  origin  or  be- 
tween it  and  the  pron.  teres  in  1  per  cent,  of  cases. 

Deep  JVtucIei. 
First  Layer. — 1.  Sf.  fiexarprofiindvti^ifittmimlperfonTis). —  Ongin 
(not  from  humerus),  three-fonrths  of  inner  and  anterior  mirFaoe  of  ulna, 
irom  not  quit«  the  ulnar  half  of  the  interosseous  mcmhrane  for  the  same 
distance,  and  from  an  apon.  attached  to  the  posl.  borderof  the  uba,  com- 
mon to  it  and  flex.  c.  ulnaris.  Only  one  tendon  ffor  index  finger)  sep- 
arates above  the  wrist ;  in  the  nalm,  as  the  tendons  diverge,  thoy  give 
origin  to  the  Inmbncales ;  over  the  first  and  second  phalanges  the  tendon 
is  hound  down  by  an  osseo-aponeurotic  sheath,  and  opposite  the  first 

Sbalanx  it  psfi^es  through  an  opening  in  the  flex.  snbl.  tendon,  and  is 
naUy  inierled  by  an  expanded  end  into  the  base  of  the  last  phalanx  : 
over  the  middle  and  last  phalanx  its  t«ndoa  is  marked  by  a  longitudinal 
furrow  or  cleft. 
The  iudei-finger  portion  is  usaally  separate  throngbont,  and  cQnes  aastly 
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from  t1i«  lotewweoiM  membnoe ;  betw«eo  the  riog-  and  little-flnger  portloiM 
»  oonsideTsble  pkrt  of  Uie  inner  Miface  of  the  alna  1b  free  &om  mnsenlAr  at- 
tBchment. 

M.  aeetMoriiu,  from  the  common  tendon  of  the  snperficlal  mDBclM. 


phalKiifcee,  and  Ibnneu  of  strong  tiHasverse  iMnds,  Ugg.  vaffinalia ;  op- 
posite the  joints  the  bandH  change  into  a  thin  tnembrHae,  strengthened 
Dv  oUiqne  decuHsatin^  fibtest.  so  that  there  are  annular  or  transveise 
fibres,  crucial  and  oblique.  The  sheath  has  a  Bjnovial  lining  containing 
small  folds,  vincida  lendinum  or  lipg.  mucorn,  passing  between  tendons 
and  bones.  There  are  two  seta:  hgamfitta  w-eK/u,  broad,  four-sideil, 
and  meoihranoua,  passing  between  both  the  superficial  and  deep  tendons 
r  their  insertions  and  the  lower  Dart  of  the  phalanx  just  above  the 


i'oint-cangule ;  the  lignmeiita  loiiga,  less  constant,  join  the  tendor 
ligher  level.     Contained  in  the  lig.  breve  of  the  deep  flexor  is  a  small 
band  of  yellow  elastic  tissue,  lig.  mdiftavum,  passing  from  the  tendon  to 


the  head  of  the  second  phalar 

2.  M.fi^ir  longiupolliairiiiexfi'om  the  anterior  surface  of  the  radius, 
from  its  oblique  line  to  the  edge  of  the  pron.  quad.,  and  from  the  adja- 
cent part  of  the  interosseous  membrane,  and  usually  (27  out  of  36  cases) 
receives  a  slip  (fasciculus  eiilis)  from  the  inner  epicondyle  or  coronoid. 
The  tendon  passes  between  the  sesamoid  bones  of  the  thumb  and  enlera 
a  canal  similar  to  that  of  the  other  flexors,  to  be  inserted  into  the  base  of 
the  last  phalanx  of  the  thumb.  Its  complete  separation  from  the  flex, 
prof  b  cnaractcristic  of  man. 

iSny  hftve  a  slip  t^m  ttbx.  anbl.  or  prof,  or  pronator  teres ;  may  be  inBerted 
into  index  flnKor  or  flret  Inmbricalil. 

M.JUror  carpi  radialii  brrrii  ot  prof «ndiu  (6oat  of  70)  risei  from  oater  snr- 
face  RTid  anterior  border  of  radius  between  iDBertiaiiB  of  pron.  teres  and  sapi- 
nater  Ion|niB ;  inierlioH,  very  vaHablu  into  tendon  of  Hex  c.  rad.  or  bones  of 
carpus  or  metacarpus;  more  often  prew.nC  In  the  riffht  arm. 

M,  ulHoriM  int.  brrrit  (m.  Hex,  c.  nlnaris  brevis)  is  a  corresponding  muscle 
from  lower  fourth  of  anterior  surface  of  ulna  to  unciform. 

Second  Laykb.— i^  pmnalor  gwulmlia,  close  to  bones  behind  the 
last  two  muscles,  qnadrilatcral  and  flat, //-om  pronator  ridge  and  inner 
^lart  of  anterior  surface  of  ulna  for  lower  fourth,  from  radio-carpal  joint ; 
iiiUTftd  inio  fore  |)art  and  inner  side  of  radius  for  leas  than  its  fourth. 

May  lie  absent,  snbdivided  into  two  or  three  layeiB.oxtcDded  further  apthan 
nittui,  prolonfced  down  as  radio-carpal  or  nluo.carpal  muwie;  a  slip  from  ulna 
to  Inpeziam  or  Bcaphold  —  m.  cnbilo-carpcuB.  Iteinfi  bound  to  radio-ulnar 
capnile,  It  prevenla  Its  fuldini;  in  pronation  movements. 

A'nru.— Six  and  one-half  of  the  Mbave  munclts  by  the  median  nerve,  one 
and  one-half  by  the  ulnar.  Pron.  terpB,  flei.  c.  rad.,  palm.  lontcuB,  condylo- 
ulotr  head  of  flax.  anbl.  receive  median  branches  near  elbow;  radial  head  of 
flel,  mbl.  and  belly  for  Index  A  one  r  have  separate  twiftR  ;  flex.  Ions,  poll.,  pron, 
quad.,  and  onler  half  of  flex.  pruf.  by  ant.  InteroHseous  br.  of  luedian.  Flex. 
e.uhiulsand  Inner  half  of  flex.  prof,  by  ulnar.  C\)i.)'j|c 
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Radial  Group. 
Three  id  Dumber,  from  lower  third  of  arm  aod  upper  third  orforeum 
ID  tut  almoat  coDtiououa  row. 

1.  M.  tapinator  hngus  (brachio-radialiB)  rieet  from  the  upper  two- 
tbirde  of  tiie  ext.  BupTttcondylar  ridge  of  tlie  hiunerus  and  cit  inler- 
muscular  septum,  limited  above  by  the  spiral  aroove ;  thin  fieahy  belly 
ends  at  middle  of  forearm  in  a  flat  tendon  which  expands  at  its  tntertion 
into  the  outer  side  of  the  radius  at  base  of  styloid  process;  its  inner  edge 
is  united  by  fasda  to  the  flex.  c.  rad. ;  it  sends  some  fibres  to  the  apon- 
eurosis on  the  baek  of  the  forearm. 

Mn!<clc  doabled  or  absent ;  united  with  brach.  anticuB  ;  tendon  splits  into 
a1i[M  inserted  together  or  at  a  distance  A^m  each  other;  inserted  into  middle 
of  radius,  l^ndon  of  biceps ;  slipe  to  extensors  or  thumb. 

i(,  lup.  long,  acceiioriui  (1  per  cent,  of  cases)  rises  either  above  or  below  the 
oriKin  or  the  normal  masule  and  passes  between  It  and  the  mm.  tadiales  to 
the  tuberosity  of  the  radina. 

2.  M.  fxtnaor  car^i  railiaiu  longior  ruetfrom  the  lower  third  of  the 
ext  supracondylar  ndge  and  ext.  intemiuso.  septum  and  a  few  fibres 
from  the  common  tendon  ;  inxertnl  into  base  oi  second  metacarpal. 

3.  M.  Ejclaisor  Carpi  Radialii  Brevior. — Origin,  by  common  extensor 
tendon  from  outer  condyle,  septa,  ext.  lat.  liz.,  fascia,  and  a  fibrous  arefa 
over  the  radial  n.  and  rad.  recurrent  vessels  j  imertion,  base  of  meta- 
carpal bone  of  middle  finger. 

Where  these  tendons  are  crossed  by  the  first  two  thumb  eil<n«orH  a  bursa 
is  Interposed  ;  there  is  another  under  each  tendon  at  Its  ioHertion ;  ofteu  one 
between  the  short  rad.  extensor  and  supinator  brevia. 

Each  tendon  ma;  he  split  into  two  or  three  at  its  insertion  ;  either  may  be 
inserted  into  both  the  second  and  third  mctofarpsla  or  send  a  slip  to  the 
fourth.     The  two  muscles  may  be  nniled  more  or  less  completely. 

M.  exienior  c.  rod.  interntdini,  from  humerus  or  normal  extensors  to  second 
and  third  metacarpals  or  both. 

M.  extennr  e.  Tod.  aecttioriia,  from  humerus  near  attachment  of  long  radial 
extensor,  inserted  by  two  slips  into  abd.  poll,  or  flnt  dorsal  intoroas.  and  into 
metacarpal  bone  of  thumb. 

Poslertor  Group. 

Two  layers,  muscles  of  superficial  layer  inserted  into  ulnar  edi^e  of 
forearm  and  band  and  into  fingers  from  fiflb  to  second  inclusive ;  of  deep 
layer  into  radial  ed^  of  forearm  and  hand  and  two  outer  fingers. 

Superficial  Laver.— 1.  M.  Er-tcimnr  Communvi  Uigitartim. — Orl'jiu 
(from  neither  ulna  nor  radius),  common  tendon,  fascia,  and  sept*;  there 
are  three  flealiy  bellies,  the  inneniiost  divided  into  two,  four  passins  under 
the  post.  ann.  lig.  \  the  first  and  second  pass  to  the  iiidex  and  niiudle  fiti- 
pers  connected  by  a  weak  band,  always  transverse;  the  first  is  joined  bj- 
the  extens.  indicis  tendon  at  [lie  mctacarpu-pIialatiL'eal  joint ;  ihe  thini 
runs  lo  the  ring  finger  and  sends  a  slip  to  the  middle  GuKCr  tendon;  iho 
fourth  divides,  the  outer  larger  part  going  to  the  ring  finger,  the  inner 
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Opposite  the  mctcicarpo- phalangeal  ioiots  the  tendons  are  bound  down 
by  transverse  fibres  from  the  front  of  tne  jointj  ligg.  doisalia;  the  tendon 
oipands,  IB  joined  by  a  slip  from  the  interossci,  and  on  the  radial  side  by 
the  insertion  of  a  lumbriisl  muscle,  forming  a  broad  aponeurosis,  which 
divides  at  the  lower  part  of  the  firat  phalanx  into  three  slips — a  central 
thin  one  for  tbe  base  of  the  second,  while  tlie  two  lateral  parts  join  and 
are  inserted  into  the  base  of  tbe  last  phalanx. 

f'arirtiet. — DeSciency  of  ode  or  more  tendons,  especially  for  Bftb  Bnger; 
more  often  &»  iucrease,  especially  for  the  index  Bad  middle  fingen;  a  doub- 
ting or  tripliog  of  all  the  tendana ;  a  slip  to  the  thnmb. 

2.  M.  ertmifr  minimi  digiti  (lUitens.  dig.  qninti  propr.)  ries  from 
superficial  and  deep  fascia  of  forearm,  from  sepia  between  it  and  the 
common  and  ulnar  extensors:  its  tendon  is  in  a  groove  between  tbe 
radius  and  ulna,  and  splits  into  two  on  the  back  of  the  hand,  the  outer" 
being  joined  by  a  slip  from  the  fourth  common  extens.  tendon,  and  both 
parts  end  on  the  little  finger,  like  the  other  extensor  tendons. 

BisHbyk  thin  slip  from  the  common  tendon  in  5  per  cent,  of  cases ;  tendon 
of  inwrtion  ondivided  in  10  per  cent,  of  caacs ;  gives  a  Blip  to  ring  flnger  in 
6  per  cent. ;  ftision  of  belly  with  common  extensor  in  4  per  cent. ;  absence 


3.  M.  ExImioT  Carpi  Ulaari*  {TAnxm  extemns),— Onmn,  common 
tendon,  septa,  fascia  of  foreann,  which'is  connected  with  elbow-joint 
capenle  and  anconeus ;  its  belly  in  its  middle  third  is  bound  to  the  pos- 
terior border  of  the  ulna  by  aponeurosis,  and  may  reeeire  fibres  from 
this  fascia ;  insntion,  tuberosity  of  base  of  fifth  metacarpal  A  bursa 
is  under  its  tendon  of  origin  in  one-fourth  of  the  cases. 

In  52  per  cent,  of  cases  a  slip  is  continued  anteriorly  over  the  oppo- 
nens  mil),  dig.  to  tbe  fascia  over  that  muscle,  to  the  metacarpal  bone  or 
first  phalanx  of  tbe  little  finger  (analogue  of  per.  brevis  of  little  toe)- 

HDHle  may  be  double,  reduced  to  a  tendlnons  band,  inserted  into  fonrth 
or  third  metacarpal. 

Jf,  Klnartf  ipiinii  digilt,  from  post,  nrbce  of  lower  half  of  olna  to  base  flnt 
phal.  nf  little  finger :  is  represented  in  44  per  cent,  by  a  dorsal  slip  from  ez- 
teD*.  nln.  tendon  to  metacarpal  bone,  or  fint  phal.  or  ext«De.  tendon  of  little 
lUlgcr. 

4.  M.  anconeat  (quartus)  fills  the  space  between  the  triceps  and  cxtens. 
carp.  uln. ;  is  flat  and  triangular,  covered  by  fascia  connected  with  the 
triceps ;  rita  by  a  narrow  tendon  from  a  fossa  on  the  inner  and  posterior 
Mit  of  tbe  eit.  condyle  j  upper  fibres  are  transverse,  rest  pass  obliquely 
down  and  in  to  the  radial  aspect  of  the  olecranon  and  adjacent  up^ 
third  of  the  ulna.    As  a  rule,  its  superior  fibres  are  continuous  with 
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those  of  the  int.  head  of  the  triceps.     A  bniw  is  roniid  nuder  he  teadoa 
of  origin,  not  in  children. 

Deep  Later. — 1.  M.  Supinator  Brem't. — Origin,  exL  lat  Bf., 
orbicular  lig.,  supinator  ridve,  bicipital  hollow  of  ulna,  and  (or  a  abort 
distance  on  outer  border  of  ulna,  irom  tasda  covering  it,  which  is  coo- 
nected  with  the  ext  condyle :  it  regularly  conaists  of  two  layers  separated 
by  the  post  interosseous  n. ;  fibres  pass  sling-like  aroond  upper  part  of 
nidiuB  to  be  inserted  into  a  third  of  iu  length,  limited  by  the  ant.  and 
post  oblique  lines,  to  Its  neck  and  elbow-Jomt  capsule. 


Anterior  Sbrea  may  bave  aei^ante  insertion  into  the  ortncnUr  lig.;  itua^ 
tian  into  biceps  or  tuberoait;  of  radios, 

2.  If.  Extensor  Osiis  Metacarpi  Poiiidi  (abd.  poll,  longos).  —  Origai. 
upper  part  outer  division  of  posterior  surface  of  ulna  below  su[Nnalor 
brevis,  Irom  middle  third  of  posterior  surface  of  radius  and  inteiwoeous 
membrane  between ;  iiiserled  into  radial  side  of  base  of  metacarpal  bone 
of  thumb,  and  commonly  by  a  slip  into  the  trapesium,  its  tendon  usoally 

•  splittinK- 

3.  M.  exteiuor  hngv»  pojlicis  (ext  secnndi  iat«m.  poll.)  rise*  below 
the  exlensor  oa«s  on  the  middle  third  of  the  ulna  and  from  tjie  btetoea. 
memb.  for  about  1  inch :  its  tendon  passes  over  the  radial  extensors,  and 
is  tiiiiert^  into  the  base  of  the  last  phalanx  of  the  thumb.  There  b  a 
tendency  for  it  tadivide  into  three  parts,  as  in  case  of  extensor  oomm. 
tendons,  but  all  three  converge  to  the  base  of  the  last  phalanx. 

4.  Ja.  Etteimor  ladicis  Propriui  (m.  indicator). — Origin,  &om  nhn 
below  extensor  long.  poll.,,  and  slightlv  Irom  interosseous  membrane  and 
fascia  over  extens.  c.  uln. ;  unites  with  the  common  eitensor  tendon  for 
the  index,  and  forms  the  usual  insertion.  This  and  the  ext.  min.  dig. 
tendon  are  alwa3*s  on  the  ulnar  side  of  the  common  extensor  tendons.  ~ 

Barely  absent,  often  donblo.  and  odb  slip  may  pass  to  the  thamb,  tins 
floger,  or  middle  fluser,  forming  ao  txtentvr  nriii  dijritt  which  on  rise  tff^ 
mtely  from  the  ulna  or  poet  ann.  lig. 

il.  exIawoT  irevit  dig.  man^,  from  back  of  wrist-Joint,  caipns,  or  metacarpnSt 
sending  tendons  to  one,  two,  or  three  fingers. 

5.  M.  Ihtentor  Brevu  fUlici'x  [ext  primi  interaod.  poll). — Orimn, 
small  part  of  interosa.  memb.  and  radius  below  the  middle,  next  bdow 
the  extensor  ossis;  inaertion,  proximal  end  of  first  phaL  of  thumb. 

Varieties  in  thumb  extensors  in  1  out  of  6  caaea;  moM  ofteR  in  exteos. 
ouis;  insertion  into  short  thumb-mnscles.  Eit«ns.  brevis  poll,  is  pecaliarlo 
man,  taeking  in  6  per  cent,,  fused  as  it  were  with  tbe  eiteoB.  ossis ;  it  may  bo 
united  with  the  long  oitonsor.  The  long  extensor  is  often  double  ;  may  send 
a  slip  to  the  common  eitensor  or  indicator.  May  be  another  ezteiisor  betwteB 
tbe  Indicator  and  exteos.  long,  poll.,  with  insertion  into  both  digits;  this  i» 
normal  In  the  dog. 

Nena.—YoT  tbe  Tsdial  and  posterior  gronps  wholly  by  the  mnacalo-sidnl ; 
the  anoonens,  sup.  longos,  and  eitens.  carp.  rad.  long,  by  that  nerve  befon  It 
divldw;  all  the  others  by  lis  post  loteroaseona  braacb. 
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Three  nervea,  therefore,  lappiy  all  the  muEcles  of  the  foTeum — median  and 
■bur  anteriorlj  (Bex.  c.  ula.  end  inner  half  of  flex.  prof,  b;  nlnar),  nwciiJa- 
ipirat  exterDftlly  <uid  posleriorly. 

'I'H  M  HAND, 
Describe  tte  mnscleB  uid  foscia  of  tlie  hand. 

Faxia  of  the  dorsum  ia  a  thin  layer  prolonged  from  the  poat  ann. 
lig.  and  blending  with  the  extensor  expan§ions  over  the  Gngen ;  deeper 
than  tbiii  the  int«roesei  are  covered  by  thin  aponeuroees. 

Fatda  of  ihe  palm  (volar  aponeuroBiBj  conWBtB  of  a  strong  central 
part  and  two  lateral  portions  which  cover  the  short  muaclee  of  the  thumb 
and  little  finger.  The  central  portion  is  the  part  commonly  called  palmar 
fatda:  it  consists  of  fibres  mostly  prolonged  from  the  palm,  long.,  some 
froin  the  ann.  lig.,  thus  fbrminp  two  superficial  layers  with  vertical  filvea, 
between  which  is  the  palm,  brevis  muscle ;  there  is  a  deep  layer  of 
tTHnsverse  fibreit.  Below  the  fascia  divides  into  four  processes  to  join 
the  digital  sheaths ;  offsets  are  sent  back  to  the  deep  tians.  lig.  at  the 
heads  of  the  metacarpals,  forming  a  short  canal  above  each  finger  for 
the  flexors.  Between  the  proceaees  ihe  transverse  layer  of  fascia  covers 
the  lumbrical  muscles,  digital  vessels,  and  nerves,  passing  over  to  the 
tbnmb  and  forefinger.  At  the  clefta  of  the  fingers  a  transverse  band 
is  called  the  mperfictal  Irant.  lig.,  or  Gerdy's  fibres.  The  interossei 
muscles  also  have  a  separate  fascia  continued  oelow  into  the  deep  tituis. 
lig- 

(a)  On  the  Dorxum. 

Extensor  tendons  already  described. 

(J)  Muida  of  Volar  Surface. 

SirPEEFiCiAL  MnscLES. — M.  palmarix  brevig,  thin  and  subcutaneous, 
ntftfmm  ann.  lig.  and  deep  layer  of  longitudinal  fibres  of  palmar  fascia, 
and  ends  in  a  vertical  line  in  the  fascia  covering  the  ball  of  the  little 
finger,  and  somctiineB  in  the  skin. 

Deep  Muscles. — ^fo/ian.— Carpal  .Buraw.— As  the  superficial  and 
deep  flexors  and  flex.  long.  poll,  enter  the  hollow  of  the  hand  they  are 
bound  into  one  tube  lined  by  synovial  tissue;  a  loose  synovial  sac  is 
formed,  passing  up  to  the  level  of  the  radio-cnrpal  joint  and  prolonged 
down  the  inner  tendons  to  the  digital  slicath  of  the  little  finger,  open- 
ing into  it  generally.  Tlie  sheath  for  the  tendon  of  the  thumb  is  gen- 
eral!; separated  from  the  Urge  sac  by  a  sagittal  septum  behind  the  me- 
dian nerve ;  the  bursa  extends  but  a  short  distance  on  the  index  and  ' 
ntiddle-finirer  tendons. 

The  min.  Ivmbricaleti  (fiddler's  muscles)  are  four  tapering  fasciculi 
pasnng  from  the  deep  flexor  tendons  each  to  the  doreal  expansion  of  the 
common  extensor  on  the  radial  side  of  the  first  phalanx :  each  rises 
from  the  ntdial  «de  and  radial  part  of  the  ant  surface  of  the  deep 
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aild  the  inner  two  also  &om  their  ulnar  borders — T  e.  have  two 


Musdet  of  the  BaH  of  the  7'Aum6.— These  constitate  the  ihatar  rmi- 
iwnce ;  great  variety  of  deseription.     ^ee  Quain  and  Heole.) 

1.  Mi^  Abductor  IhtticU  (brevis). — Origin,  front  of  ann.  lig.,  lidee  of 
trapezium  or  tuberosity  of  scaphoid ;  iiuerlion,  base  of  firet  phal.  of 
thumb,  radial  border,  and  sends  a  slip  to  the  extensor  tendons.  (Henle 
calls  this  one.  belly,  and  what  is  descnbed  below  as  the  outer  head  of  tlie 
flezor  brevis  he  calU  the  other  belly  of  the  abductor). 

2.  M.  Flexor  Brevii  /W/utm.— -Outer  or  superficial  head  from  outer 
two-thirds  of  ana.  lig.  to  outer  side  of  base  of  firet  phalann,  having  a 
sesamoiil  bone  develoj)ed  in  it:  inner  or  defp  head  is  vcr^  small,  and 
between  the  add.  obliquuB  and  outer  head  of  firet  dorsal  interosseous ; 
riles  from  ulnar  side  of  the  first  metacarpal;  interled  into  inner  ude  of 
base  of  first  phalanx. 

3.  Jff.  adductor  piiRteit  Quun  describes  in  two  parts,  separated  by  the 
radial  arter?  as  it  enters  the  palm.  The  addvctor  oUiquu*  poBieii  (caput 
obliquum,  p.  ».),  lar^emt  of  thumb  muscles,  rises  from  the  upper  euds 
of  the  second  and  third  metacarpals,  os  ma^um,  ant  carpal  ligaments, 
and  sheath  of  Sex.  c.  rad. :  it  passes  on  the  mner  side  of  the  long  flexor 
tendon  to  the  inner  side  of  the  base  of  the  Bret  phalanx,  uniting  with 
the  adductor  Iransversiis  and  deep  head  t>f  flexor  brevis.  The  inner 
sesamoid  bone  is  developed  in  it  A  considerable  fasciculus  pastes  be- 
hind the  lon^  flcior  to  join  the  superficial  head  of  the  flexor  brevis  and 
outer  sesamoid  bone,  ^his  muscle  is  usually  descnbed  as  the  inner 
head  of  the  flexor  brevis. ) 

The  (tdd'Ktor  trantverimt  poll,  (caput  tnnsversum,  p.  n. )  rim  from 
the  lower  third  of  th%  front  of  the  third  metacarpal  bone ;  iMerfai  into 
inner  side  of  base  of  fiist  phalanx  of  thumb,  and  the  common  insertion 
sends  a  slip  to  the  long  extensor. 

4.  M.  opponrnx  pnllicif,  beneath  the  abductor,  riget  from  the  ann.  lig. 
and  outer  side  of  ridge  of  tmpeEium ;  tnna-trd  by  an  upper  layer  inlo 
the  whole  lenj^h  of  tne  first  metacarpal  bone,  radial  border,  and  by  its 
deeper  layer  into  the  bead  of  the  bone  and  radial  part  of  its  pahnar 
surface. 

JUu«dft  of  Bad  of  Little  /^'nffcr.— These  three  muscles  oonititule  the 
htipolhrnar  aninener. 

1.  M.  abductor  miiiimi  diip'ti  (abd.  dig.  nuinti)  mm  from  the  lower 
border  and  inner  surface  of  the  pisiform,  almost  a  oontinuation  of  the 
flex.  c.  uln. ;  iiinerlion ,  base  of  firat  phalanx  of  little  finger,  uIdht  side, 
and  into  a  sesamoid  bone,  sending  a  slip  to  (he  extensor  tendon. 

2.  M.  flexor  brpfis  win.  difp'lUa  separated  from  the  abductor  byd«ep 
branches  of  the  ulnar  nerve  and  artery,  and  rwi  from  the  annular  lig. 
and  tip  of  unciform  process ;  tnterted  into  the  base  of  the  fint  phalanx 
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bjr  meaiu  of  a  tendinous  arch  passing  over  the  flexors,  attached  to  the 
radial  and  ulnar  bordere  of  the  base.  May  be  absent  or  fiised  with  tlie 
abductor. 

3.  M.  opponm*  minimi  digiti,  from  ann.  lig.  and  nnciform  process  to 
whole  len^n  of  ulnar  side  of  fifth  metacarpal  and  anterior  auriace  of  its 

Mm.  InleroiKi. — The  dortal  intrnMnri  are  four  in  number,  one  for 
each  space,  not  rising  above  the  level  of  the  bones,  and  iiuml>ercd  from 
without  inward.  Kach  rises  from  the  two  bones  between  wbiL'h  it  is 
placed,  most  eitensively  from  that  supporting  the  finger  upon  which  it 
acts.  The  tendon  is  inserted  partly  into  the  base  of  the  firHt  phalaoz 
and  partly  into  the  eittensor  tendon :  they  abduct  the  fingers  from  the 
middle  line ;  two  are  inserted  into  the  middle  finger,  one  on  either  aide, 
one  into  the  radial  side  of  the  indeZj  and  one  into  the  ulnar  side  of  the 
riuK-  The  first  dorsal  interosseous  is  larger  than  the  others,  called  the 
abdvclor  vidwit:  its  outer  bead  comes  from  the  proximal  half  of  the 
ulnar  border  of  first  metacarpal,  its  inner  from  the  whole  length  of  the 
radial  border  of  second  .metacarpal. 

The  palmar  inttrottei  are  three  in  number,  are  adductors,  and  each 
rises  from  the  lateral  surface  of  the  metacarpal  of  the  finger  on  which  it 
acts.  They  terminate  lilie  the  dorsal  tendons.  The  first  b«'lungs  to  the 
ulnar  side  of  the  index,  the  second  and  third  to  the  radial  sides  of  the 
ring  and  little  fingers.  Ilenle  describes  four  palmar  inlerossei,  the 
first  being  the  inner  head  of  the  flex,  brevis  poll.,  as  described  aiwve. 
Small  buraffi  are  between  the  interoesei  tendons  and  melacarpo-phaL 
joints. 

Faricfiu,— Palm,  brevis  seidom  absent:  a«Ii 
thenaremlueiice;  abdurtor divided  ititooQt«ri 
rroni  parts  above;  abdoctor  min.  dig.  divideil  Ir 
•oryhrad  from  above;  may  be  inaerlfd  iuto  fifth  metacarpal,  representing  the 
M.  pM-mtlacaTftui ;  there  may  also  be  tbe  n.  }ii>i-niiriii<ilu<  and  m.  jiiti-an- 

A'ertMo//Aind-iiiM»ei«a.— Abdnetor  poll.,  opponenB  poll.,  outer  headorfleior 
br«vis  poll.,  and  outer  two  loinbricales  (outer  tbree,  Ziemsxenl  are  Bupplird 
by  the  m^iao  nrrve.  Tbe  palm,  breviii.  munclmi  of  little  Suiter,  iuuer  two 
lunibricale«<raurth,  Zirmiwen ).  all  the  interomici,  addnclores  poll.,  inner  bead 
of  flex.  brev.  poll.,  ar*  supplit^  by  the  ulnar  uerve. 

Actiotu  of  Mutt-let  of  Ftittann  avd  Hond.— ft-imolioti  by  pronator  teres  and 
quadralun  and  flex.  e.  rad,  slightly;  pron.  teres  flexM  forearro  ;  rao  only  pro- 
nate  when  radius  is  intact. 

KiipiBdlioa  by  HUpinator  br«vis,  biceps,  and  sap.  lonBU";  the  latter  iaaJIrjDi' 
of  Iht  rlbmc  and  brings  the  foreami  into  mid-anpination.  Hjtdial  nlraiori  of 
wrist  flex  elbow;  others  from  the  »it.  condyle  eilcnd.  Flnim  ofwriit  by 
flex.  e.  dId.  and  rad.,  by  flexors  of  fingeni.  and  palm,  longus. 

Extentien  of  icritt  by  eitens.  c.  ulu.,  tbe  two  radial  eiteiiKin.  and  exten- 
sors of  fingers. 

.4Miirtiim  of  imtf  by  radial  flexor  and  radial  extensors  and  extensor*  of 
thumb. 

Adduetim  of  vriit  by  the  flexor  and  extenwr  c.  nln.    The  flex.  c.  rad.  and 
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eitens.  c  Din.  act  od  the  radio-cuit&l  Joint ;  tho  flei.c.  uln.und  ndi&l  Dzton- 
sors  OQ  the  mid-carpal  joiat. 

The  extenson  of  the  wrist  are  moderatorB  of  the  long  fleionof  the  flngen; 
the  Qeiois  of  the  wriat  are  moderators  of  the  eitensors  of  the  flngen. 

The  dorsal  ial«n>9Bei  abduct  the  fingera  from  the  middle  one ;  the  pulmar 
adiluct ;  the  jnteroaHei  and  Inmbricalea  Sex  the  flrst  phalanx  and  extend  the 
last  two  |a  movement  in  forming  the  hur-atroke  in  writing). 

'  Fleilan  Id  FIngan.  EiUnilon  In  Plogirt. 

1st  phalanx,  b;  interossei  and  lumbricalea.        By  extensor  coMmonls. 
2d  phalanx,  by  dexoT  snblimis.  By  interoesei  and  lumbricalea. 

3d  phalanx,  by  flexor  profundus.  By  iuteroisei  and  lumbncalee. 

When  we  flex  flngen  they  tend  to  approach,  due  to  lat.  ligamenta  and  obliq- 
uity of  tendons. 

The  paltuirii  longiu  makes  tense  the  palmar  fascia,  feebly  flexee  for«*rm 
and  wrist;  alt  the  muscles  from  the  inner  condyle  feebly  flei  foreano. 

Palmarii  bretii  wrinkles  the  skin  over  the  hypothenar  eminence  and  pro- 
tecta  the  ulnar  vessels  and  nerve  from  pressure  when  a  foreign  body  is 
grasped. 

£cl<iui<>n  in  Ihe  thnaib  is  ia  the  plane  of  abduction  of  the  fingers,  and  its 
abduction  is  a  movement  forward.  The  action  of  its  muscles  and  those  of  the 
little  fiii|{er  are  indicated  by  their  names;  the  flexors  of  the  first  phalanx  in 
either  case  also  extend  the  last,  as  the  interossei  would.  The  Dinar  extensor 
and  flexor  of  the  carpus  are  modoratora  of  the  thumb  eit«nson.  There  are 
three  flexors  of  the  wrist  (including  palmaris  long.)  and  three  extenson, 
three  flexors  of  fingers  and  three  extensors,  three  flexors  of  thumb  and  three 


Muscles  and  Fascieo  of  the  Lower  Extremity. 

THB  HIP  .A3n>  THIOH. 
Describe  tlie  &acle  of  lilp  and  thigh. 

The  siiperfici'tl  fmda  is  continuous  with  that  of  other  juris  of  the 
body.  Thitk  over  gluteal  rcfjion,  passes  over  Poupoit'e  ligament  into 
dartos  of  scrotum  and  superficial  fascia  of  perineum.  A  deep  layer  of 
this  fascia  is  tmitinued  across  the  saphenous  opening,  perforated  by  ves- 
sels and  lymphatics,  crU/rifnrm/nscin. 

The  ihep  fiixda  arfaicia  lain  is  astrong  membrane  forming: «  conlinn- 
ous  sheath  around  the  limb:  it  is  attached  above  to  back  of  sacrum  atid 
cocoyi,  crest  of  ilium,  Poupart'a  ligament,  body  and  rami  of  pubis,  ramus 
and  tuberosity  of  ischium,  and  lower  manrin  of  great  ancro-Bciaiic  liga- 
ment It  deaeends  on  the  glut,  mcdius  as  far  as  tbe  upper  border  of  ttie 
gluL  raai.,  which  muscle  it  encases,  and  over  the  great  trochanter  a 
great  part  of  the  muscle  is  inserted  between  its  layers.  From  the  fore 
part  or  the  iliac  crest  to  the  outer  tuberosity  of  the  tibia  is  the  itio-t^uit 
band,  which  receives  the  lenaor  vag.  fcm.  and  bIuL  max.  insertions. 

The  fascia  is  thinnest  at  the  inner  part  of  the  thigh  over  the  adduc- 
tors, and  strengthened  on  each  ude  of  the  patellaiby  ezpanmons  from 
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the  vasti  Posteriorly  it  is  coatinuons  over  the  hamstringB  and  popliteal 
space. 

Od  the  front  of  the  thigh,  below  the  inner  end  of  Poupart's  ligament^ 
is  the  taphaiota  opening,  bounded  eztenially  by  the  faldfrirm  border 
(liffunent  of  Bums),  more  distinctly  curved  above  aod  below  as  kud. 
and  iaf.  eoraua.  The  inner  extremity  of  the  sup.  cornu  passes  to  the 
inner  side  of  the  fem.  sheath  and  to  Gimbemat's  ligament ;  It  is  the 
femoral  ligament  (Hey). 

The  paris  external  and  internal  to  the  saphenous  opening  are  the  iliic 
and  piwie  portion* :  the  iliac  is  connected  above  with  Poupart's  and  the 
deep  layer  of  superficial  fascia  (of  Scarpa),  and  internally  forms  the  fal- 
ciform margin  of  the  saphenous  opening. 

The  pubic  portion,  or  pectineal  fascia,  is  attached  above  to  the  ilio- 
pect.  line,  passes  behind  the  femoral  vessela,  closely  connected  with  the 
wenth,  ana  merges  into  the  iliac  fascia  and  capsule  of  hip. 

Tho  fascia  lata  has  various  deep  processes :  one  is  internal  to  the  ten- 
sor va^.  fcm.  on  the  surface  of  the  vastus  eitt 

There  are  eic(.   and  I'n^   inlertnagcidar  septa  inserted  into  the  hnea 

The  femoral  vessels  are  snrrounded  by  the  funnel-shaped  crural  fheath, 
made  of  transversalts  fascia  in  front  and  iliac  fascia  behind  ;  it  is  divided 
into  three  compartments— outermost  for  the  arteiy,  middle  one  for  the 
vein,  and  innermost  contains  a  lymphatic  gland  and  fat,  and  when  dis- 
tended by  a  femoral  hernia  is  the  crural  canal,  i  to  11  inches  (14  to  34 
mm.)  long.  The  cmral  nn^  (upper  opening  of^ the  canal)  is  closed  by 
the  teptum  crurale. 

Describe  the  mnscles  of  the  hip. 

Internal  Hlp-mueoles. — 1.  M.  QuaiJrat)it  Lumhoram.—Af^nidn- 
latcral  muscle  placed  between  the  last  rib  and  pelvis.  Origin,  ilio-lum- 
bar  ligament,  crest  of  ilium  for  2  inches,  from  two,  three,  or  four  lumbar 
trans,  processes  by  fleshy  sli|)s  pasein;;  up  anteriorly  (Gray  saj's  this  is  a 
separate  portion) ;  viafrtion,  inner  half  last  rib  and  upper  four  lumbar 
traos.  processes. 

Its  iheath  is  Tonned  behind  by  the  coRto-lambar  iiR.,  and  in  front  by  part 
or  tho  llio-lumbar  lite-,  middle  and  uit.  layer*  of  Inmbar  faiicia.  Henle  de- 
Kribes  Its  orijtin  m  above  and  ineertion  below.  If  tbe  twelfth  rib  is  lacbine, 
it  soei  to  tbe  eleventh. 

Kerret. — t.dst  dorsal  and  upper  lumbar. 

Aeiimu. — L«ter»l  flexor  or  both  ma;  extend  spine.  Draws  down  the  last 
rib,  glvlni;  fixed  point  for  diaphrafim,  and  aids  inspiration  (Quajn);  muscle 
of  forced  eipinitioD  (Henle).  Fixed  above,  draws  pelvis  to  one  side,  or  b«th 
draw  it  forward. 

2.  M.  Uio-pnoat. — It  has  a  broad  outer  head,  iliacua,  and  a  narrow 
inner  head,  psoas  magnua. 

Iliaau.— Origin,  upper  half  of  ihac  fossa  down  as  far  as  ant.  inf 
q>ine,  posteriorly  from  ala  of  sacrum  and  sacro-iliac  and  iliolumbar  lifia- 
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ments.     Laerted  mostly  into  tendon  of  peoas ;  outermost  fibres  (hud  to 
femur  in  front  of  and  below  Binall  trochanter. 

i^ooi  Magnu»  [or  Major). — Origin,  by  five  fleshy  slips  from  anterior 
Burfaces  and  Inwer  borders  of  the  lumbar  trana,  proc,  and  by  a  scries  of 

Eroeesses,  each  from  a  disk  and  contiguous  margins  of  two  bodies ;  the 
ighcst  is  attached  to  the  last  dorsal  and  first  lumbar,  and  lowest  to 
fourtli  and  fifth  lumbar  and  intervert.  subs,  between  them :  fibres  also 
come  from  the  sacro-iliac  joint  and  sacrum.  These  attachments  arc 
connected  with  arches  paasmg  over  the  middle  of  the  vertebra!.  The 
fibres  all  unite  to  a  thick,  long  muacle  running  alons  the  brim  of  the 
pelvis,  passing'  under  Foupart's,  and  inserted  by  a  tendon  into  the  small 
trochanter;  separated  by  a  bursa. 
The  common  tendon  is  also  separated  from  the  capsule  of  the  hip  by 

M.  iliaoii  minor,  or  Sio-capn^rU :  Heole  colls  the  third  bead.  Origin,  aiiL 
inf.  spine;  iiun-fion,  lower  part  of  ant.  intertrochanteric  line  or  into  the  ilio- 
feni.  ligHment. 

3.  M.  f)ioas  Ihnia  (or  Minnr). — Placed  on  the  Burfaoe  of  psoas  mag- 
nns ;  from  bodies  of  last  doraal  and  first  lumbar  vert  and  disk  between ; 
ends  in  a  flat  tendon  merged  into  the  iliac  fascia  and  inserted  into  the 
ilio-pect.  line  and  eminence.  When  present  its  origin  is  variable ;  was 
absent  on  both  sides  in  40  per  cent,  oi  cases. 

External  Hip-muBoles.—FiiisT  Layer. —Jf  GJuieu*  Maximia.—  ' 
A  quadrilateral,  very  coarse  muscle.     Origin,  posterior  fourth  of  iliac 
crest  and  rough  surface  between  it  and  posterior  gluteal  line,  back  of 
btst  two  pieces  of  sacrum  and  first  three  of  coccyx,  great  sacro-sciatic 
lifty  and  aponeurosis  of  ereclor  spinae. 

The  upper  half  and  superficial  fibres  of  lower  half  are  inserted  into 
fascia  lata  and  continued  into  the  iliolibial  band ;  the  deeper  portion  of 
lower  half  into  the  gluteal  ridge  on  the  upper  third  of  shaft  of  femur. 

Briween  this  and  Rreat  trochanter  is  a  mnltilocnlar  bnrea  and  one  or  two 
small  onM,  BDothet  between  it  and  vast.  eit. :  maybe  auother  between  it  and 

Varielia. — Agiiaior  caadr,  from  coccyi  to  lower  border  iif  miisele.  Fibrea 
from  SHcro-Kciatic  lig.  and  sacnnti  arc  nnrmatly  Beparaled  from  the  rest  by 
areolar  tissue,  giving  a  bilaminar  structure. 

Second  Layer.— i/l  Glutnu  Mniiim.— Origin,  ilium  between  cresl, 

Kst.,  and  middle  curved  lines,  and  from  fascia  covering  it,  and  from  a 
nd  attached  to  the  ant,  sup.  spine  ;  fibres  converge  to  an  oblique  im- 
pression going  downward  and  forward  on  outer  surface  of  the  ereat  tro- 
chanter; a  small  bui^i  between  bone  and  tendon.  There  may  De  a  sep- 
arate tendon  to  the  upper  part  of  the  trochanter. 

TmRn  I^VEK.— 1.  M.  ^Vurm^  jtfmi'mns  is  covered  by  preceding,  amt 
rises  from  the  whole  surface  on  ilium  between  middle  and  inferior  curveil 
lines,  and  by  a  second  bead  from  (he  ant.  sup.  spine ;  fibres  converge 
into  an  aponeurotic  tendon  on  I  he  outside  of  the  muscle,  ituertni  into 
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an  UBDreBeion  on  th«  Jront  of  the  great  trochanter.  Tendon  is  bound 
down  by  band  of  capettle  of  joint  from  ilio-femoral  lig. ;  bursa  between 
tendon  and  tubercle. 


2.  M.  I)/Ti/ormu.—  Oriam,  in  pelvis  by  three  digitations  from  second, 
third,  and  fourth  pieces  of  sacnmi,  between  and  outside  the  ant.  Bacral 
tbramina,  from  the  hinder  border  of  ilium  below  post  inf.  spine,  and 
from  great  sacro-sciatic  tig.  Emerges  from  pelvis  by  great  sacro-sciatic 
foramcD ;  iiuerted  into  upper  border  of  great  trochanter. 


3.  M.  Otihiratar  Inlemia.—Oriain,  deep  Burface  of  obturator  mem- 
brane, except  below ;  from  the  fibroiu  arch,  completing  the  canal  for 
the  obturator  vesseb  and  nerve ;  from  hip-bone  between  thyroid  foramen 
and  sacro-iliac  not^b  up  to  ilio-pcct,  line,  and  internally  between  foramen 
and  Hubpubic  arch  ;  from  obturator  faacla.  Emerges  b^  the  small  sacro- 
goiatic  Kiramen.  ^aHsea  around  the  trochlear  surface  of  lachium  ;  iraerted 
with  the  gcmelli  into  fore  part  of  inner  Biirfaee  of  great  trochanter.  It 
shows  four  or  five  tendinous  bands  on  the  surface  turned  toward  bone, 
which  receive  pinnate  fibres.  A  layer  of  cartilage  coven  the  grooves  on 
the  ischium  and  a  large  synovial  bursa.  Another  may  be  between  the 
capsule  and  tendon.  Henle  describes  the  gemrlli  (gemini)  as  parts  of 
this  muscle,  calling  them  its  outer  head. 

The  ^nnelhiM  sup.,  usually  the  smaller.  Oriiprt.  outer  and  lower  part 
of  ischial  spine,  Gemellini  inf. —  Origin,  upper  part  tuber  isthii  below 
obturator  intemus;  m«erf«f  wiih  obturator  int  into  the  great  trochanter. 
The)[  usually  meet  at  origin  beneath  the  obturator ;  they  overlan  it  at 
the  insertion.  The  sup.  gemellus  may  be  absent  or  very  small  ^  inf. 
gemellus  is  more  constant 

4,  M.  Quadrat ii»  Ffmorit. — OnWii,  outer  border  tuber  ischii ;  inter- 
tion,  horizontally  outward  into  quadrate  tubercle  and  back  of  femur  to 
level  of  small  ^«chanter.  Bursa  between  it  and  small  trochanter:  it 
may  be  absent  or  rcjilaced  by  the  gemellus  inf. 

Fourth  Layer.— -V.  Ohlurator  Eilenivt.— Origin,  inner  half  of 
outer  surface  of  obturator  membrane,  body  of  pubis,  rami  of  pubis  and 
ischium ;  paxites  out  in  a  groove  between  acetabulum  and  tuber  isciiii. 
then  up  and  backward,  close  to  tower  and  posterior  surface  of  neck  of 
femur  to  bottom  of  digital  fossa.  Sometimes  bursa  is  between  it  and 
capsule. 

^frr«.— II io' psoas  by  second  and  third  lumbar;  thow  for  itiacua  arc  given 
air  by  ant,  crural;  glut.  nuix.  by  inf.  Rliit^al  nnrve;  tfl"teua  meA.  and  niin. 
by  sup.  Rlulcal  neive;  ohturatoi  int.,  Remelli,  pyrifonDlB,aiid  guadratuarem. 
by  Mcral plezoa;  obtarator eit  by  obtuiator a«rv«.  Cit.l'.^'jlL' 


MUSCLES  AND   FASCLfi  OP  THE  EXTBEHITIES. 

M  of  glutei  on  loirei  limb ; 

FIsilOD.  Eilaiulan. 

ed.,  Btiteriot  flbrea. 


Adiliittlon.  AbducUoD. 

Glut,  med.,  anterior  flbrea  \  In  litting    Olat.  max.,  illght. 
"     min.,        "  "     J  poBtai«.  "     med.,  I  strong,  whole  mnaclp,  ea- 

"     min..  )     pecially  mid.  portion. 
BoUI«  In.  Route  out. 

Glut,  med.,  anterior  flbieo. 

TheglHlAumnximiMeitends  tmnkoQ  thighuiaMoeDdiDgitain;  In  walk- 
ing it  la  not  used,  u  eiect  position  ii  maintained  by  ligsmeDls;  Bteadiea  and 

supports  kne^  by  ilio-tibiaf  band. 

Tbe  ilio-piaai  Beiei  thigh  and  rotates  out;  flexes  bod^  on  thigh:  the  pooai 
beoda  the  lumbar  spine  forward  and  laterally. 

Ftmu  parvvs  makes  t^nse  the  iliac  fascia. 

Pyrifomw,  ailumtor  int.,  and  peneUi  are  external  rotatoia  after  extenaion, 
abductors  if  thigh  is  flexed. 

^uadroJii*  femorii  is  an  external  rotator,  and  may  amist  adduction. 

ObturaioT  tzttrmu  is  an  external  rotator;  may  flex  and  adducl. 

Describe  the  thigh-mnscles. 

There  are  three  seta— anterior,  poeteiior,  and  internal,  with  supeificia] 
and  deep  layere,  the  former  passing  over  two  joints,  the  Utter  over  one. 

Anterior  Group.— First  Later. — 1.  M.  tenior  vaginir  femori» 
(tensor  fasciie)  lies  in  a  groove  between  glut,  med.,  rectus,  and  sartorius. 
Origin,  anterior  part,  of  exiemal  lip  of  iltac  crest,  notch  between  the  two 
spines,  fascia  over  gluteus  med. ;  intertion,  between  two  layers  of  fasna 
lata  3  or  4  inches  below  the  great  trochanter,  and  from  the  insertjoa 
fibres  are  prolonged  into  the  ilio-tibial  band ;  the  outer  of  the  two  lam- 
insa  covers  the  muscle ;  the  deeper  is  connected  with  the  origin  of  the 

2.  M.  &7r(oi-i'ua  (tailor  muscle). — Or^'n,  anterior  sup.  spine  of  ilium 
and  small  part  of  Doteh  below ;  intertton,  inner  surface  of  tJbta  near 
tubercle,  sending  an  eitpanaion  from  upper  border  to  capsule,  one  from 
lower  bonier  to  fascia  of  leg,  and  one  to  tibia  behind  the  tendons  of 
gracilis  and  seniitendinosus.  It  is  oblique  at  first,  then  vertical  to  the 
knee,  and  then  curves  forward. 

roHeliiw.— Sepaiate  head  from  notch,  ilio-pect.  line,  PoQpart's,  pubis  cleee 
to  symphysis ;  insertion  into  fsscia  lata,  capsule  of  knee,  or  fascia  of  leg ;  an 
accessory  instrtlon  into  fascia  lata,  femur,  or  lig.  pateltie  ;  teudluons  inscrip- 
tion on  mascle.  There  is  a  common  buisn  beneath  its  tendon  and  those  of 
the  gracilis  sod  semi  ten  dinosus. 

Second  Later. — M.  QuatltTe*pi  Femorit,  p.  n, — Lugeet  mnavk  of 
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bod;,  four  puts  doeely  nniteil  (a)  Reetut  fanoru,  in  a  BtTaight  line 
&om  pelvis  to  patella.  Origin,  hy  two  heads :  auterior  one  from  ant 
inf.  epioe,  uid  posterior  irom  impression  just  above  acetabulum ;  ihej' 
join  at  an  angle  of  60°  close  below  the  acetabulum  ;  tendon  is  anterior 
above,  tlien  in  centre  of  muscle.  From  this  are  pinaale  fibres  ending 
in  an  inferior  tendon  covering  the  lower  two-thirds  of  the  posterior  sur- 
face of  the  bellf.  and  leaving  a  median  cleft  in  the  muscle.  The  lower 
lendon  becomes  free  3  inches  above  the  patella;  is  attached  lo  the  upper 
margin  of  that  bone,  and  helps  form  the  common  tendon. 

1,  and  the  "  straight 


quadriceps.  Origin,  narrow  Irom  upper  half  of  anterior  intertrochan- 
teric line,  outer  part  of  root  of  great 'trochanter,  outer  wde  gluteal 
ridc«,  upper  half  linea  aspeni,  its  outer  lip,  from  ext,  inlermusc  septum, 
ana  a  s^ng  apoDeurosis  extending  overtne  upper  two-thirds  of  muscle. 
It  rises  in  a  succession  of  layers,  the  upper  overlapping  the  lower. 
A^mneurosis  of  insertion  occupies  the  deep  ^irface  of  muscle,  joins  the 
common  tendon,  and  sends  expansion  to  1st.  intellar  hgamcnts  and  rec- 
tus tendon. 

(c  and  d)  Vcuitu  intermu  (vastos  medialis,  p.  n. )  and  crureKi  (femon- 
lis,  p.  n. )  seem  to  form  one  mass,  but  turn  the  rectus  tendon  well  down, 
ana  above  patella  is  an  interval  which  can  be  followed  up  between  the 
two  tendons  on  line  with  lower  end  of  anterior  intertrochanteric  line. 

The  vattvM  vilemiit  rises  from  a  8uj>erficial  aponeuroHiB  and  deeper 
fibres  Irom  the  spiral  line,  inner  lip  of  Imea  aspcra,  and  from  tendons  of 
adductor  longus  and  magnus :  they  end  in  a  deep  aponeurosis  which  en- 
ters the  common  tendon.  Its  muscular  fibres  pass  lower  than  those  of 
the  eztemus,  and  are  inBert«d  into  the  inner  margin  of  the  patella,  some 
into  the  rectus  tendon. 

Crureia,  from  upper  two- thirds  of  anterior  surface  of  femur  outer  sur- 
face of  femur  in  front  of  and  below  vastus  ext,  lower  hnlf  of^eit.  inter- 
muscular septum ;  fibres  end  in  a  superficial  aponeurosis  which  forms 
the  deepest  portion  of  the  common  tendon.  Thev  rise  from  a  series  of 
transverse  arches  with  intervening  bare  spaces  on  the  front  of  the  femur, 
Between  this  portion  and  the  vastus  int  most  of  the  internal  surface  of 
the  bone  is  free. 

The  mmmoa  or  tuprapateRar  tendon  is  inserted  into  the  fore  part  of 
the  upper  border  of  the  patella,  and  a  few  fibres  are  prolonged  over  its 
anterior  surface  into  the  lig.  patellffl. 

TiiiitD  Layek.— ,U  fiiZxv-urn/M  (articularia  genu,  p.  n.)  is  the  name  of 
a  few  fibres  which  may  be  reEardcd  as  the  deepest  layer  of  tbe  cnireus. 
Origin^  anterior  surface  of  femur;  intertion,  separated  by  a  fat  \siyeT 
from  vasti  into  the  synovial  membrane  of  knee-joint. 

These  musdes  may  be  bilaminar.  .    Qot)g|e 


192         HOSCLBB   AND   PAfiCI£  OP  THE  £XTREHtTlES. 

Bunler'i  eamil  ia  a  three-oomered  passkge  in  the  middle  two-fomthB  of  the 
thigh,  Id  the  angle  betweeo  the  adductor  magniu  and  longni  and  vaatos  inter- 
□oB.  It  is  made  a  canal  by  ahridge  of  bAcla,and  contaitui  the  Teniaral  artecj, 
vein,  and  internal  saphenous  oeTfe. 

tiena.—Auterioi  cronl  Tot  qaadricepa  and  Mi1«rins;  superior  glatesl  for 
tensor  vug.  fern. 

AdUmi.—Sartoriu*  fleiM  hip  and  knee  with  eversion  of  thigh ;  rot«t<«  leg 

Quadrietpi /tmorii  ezleudilegi  not  neceoarj  for.maintenanoe  of  erect  atti- 

BtctHt  fan.  also  flexes  hip;  its  posterior  bead  is  t«Dse  when  thigh  is  bent. 
Lower  flbrea  of  vastus  int.  draw  patella  in. 

TeimiT  vat.  {*">■  rotates  in  and  abducts,  assisted  b;  glut.  max. ;  coonteiacta 
the  gint.  max.,  which  tends  to  draw  the  ilio-tibial  band  backward. 

Posterior  Oroup,  or  HamstrlnffB.— 1.  M.  Bicep*  Fmtoru. — 
Origin,  long  head  by  a  tendon  common  to  it  and  semitendinoeus  from 
inner  impression  on  lower  part  of  ischial  tuberosity,  and  from  mcro-an- 
atic  lig. ;  Mhort  head  from  middle  third  of  outer  lip  of  linea  aapcra  and 
eit.  intermuscular  septum ;  Sbres  Irom  both  heads  end  in  a  tendon  in- 
serted into  the  upper  and  outer  part  of  head  of  fibula  by  two  portions 
embracing  the  est>  lat  lie. ;  some  fibres  pass  forward  and  inward  to  the 
tuberosity  of  the  tibia  ana  to  fascia  of  leg. 

A  bnrsa  is  slmoat  constantly  between  the  tendon  and  eit.  lat.  lig.,  or  an- 
other between  the  lonj;  head  and  semimembraniMUB.  Short  head  absent ;  ad- 
ditional one  from  various  sourcca.  A  slip  tnta  loug  head  to  gastrocnemius 
or  to  tendo  Achillis. 

2.  M.  SemilendinoiM. — From  tuberosity  of  ischium  and  t«ndon  com- 
mon to  it  and  biceps  for  3  inches.  Terminates  in  lower  third  of  thifth 
in  a  long,  slender  tendon,  and  curves  forward  in  an  expanded  form  into 
upper  part  of  inner  surface  of  tibia  or  ant.  crest  of  tibia,  and  sends  a 
process  to  fascia  oC  leg.  It  is  below  the  gracilis  tendon,  covered  by  the 
sartorius.  and  a  bnrsa  separates  the  three  from  the  int  kt  lig.  It  haa 
a  thin,  oblique  intersec^on  in  the  middle  of  its  bellv. 

3.  M.  Sanimembranogvt. — Origin,  tuber  ischii  above  and  outside  (he 
tendon  of  biceps  and  semitendinosus,  and  its  tendon  is  grooved  poste- 
riorly for  the  common  tendon  of  those  two  muscles.  Tendon  of  origin 
is  on  outer  side  of  muscle  for  three-fourths  the  length  of  thigh ;  ten- 
don of  insertion,  on  opposite  side  of  muscle,  and  turns  furwarU  and  is 
inserted  by  four  parts  ( I )  into  horizontal  groove  on  back  of  inner  tube- 


rosity of  tibia ;  (2)  expansion  is  sent  up  and  in  as  the  posterior  ohiinue 
lig.  of  the  knee-joint;  (3)  down  to  the  fascia  over  the  popliteus  musde; 
(4)  to  form  the  short  int.  laL  lig.  of  the  knee-joint. 

The  hamstring  muscles  descend  mostly  in  contact  with  each  other  and  bound 
daim  bj  the  fascia  lata;  infpriorly  they  diverge  the  bieopa  to  tho  outer  aide, 
semimemb  ran  onus  and  semitend.  to  the  inner  side,  forming  the  upper  bordent 
of  the  popliteiil  space,  the  inferior  margius  of  which  are  fonncd  by  the  beads 
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K.  ttdno-apouriHvUtiu  is  ft  miuoolar  slip  ttom  one  or  otber  hftnutriag  to 
the  fucia  of  the  back  of  the  leg. 

A'«-[«. — Qreat  sciatic,  from  its  iot.  popliteal  division,  except  that  to  the 
short  head  ot  the  biceps,  which  is  from  the  ext.  popliteal  diviiiou. 

Aetimt.—Fl«x  knee,  aod  then  can  rotate  tibia  aod  drag  it  back  under 
femnr;  biceps  ontward,  other  two  inward.  Powerful  extensors  of  hip,  and 
limit  flexion  of  that  joint  when  knee  is  extended. 

Internal  (Jroup.— First  Layer.— I.  M.  Pectinaa— Origin,  ilio- 
pect.  line  from  ilio-pect.  eminence  and  spine  of  pubis,  and  slightly  from 
iMDe  in  front  of  this,  and  from  fascia  over  the  muscle;  insertion,  femur 
behind  small  trochanter  and  upper  part  of  line  passing  lo  the  troebant«r. 
At  oriein  surfaces  are  frontal,  at  insertion  are  sa^taf 

2.  M.  Adductor  Lmgua  (add.  fem.  lonEUs).— Flat  and  triangular,  in- 
ternal to  the  pectineus,  on  same  plane.  Origin,  short  tendon  from  body 
of  pubis  below  crest  and  near  angle;  iimerlion,  inner  lip  of  linca  aspera, 
anited  to  vafituB  int.  in  front  and  adductor  mag.  behind. 

3.  M.  ffrimVuT,  or  adductor  gracilis. — Ori^iVi,  inner  margin  pubic  hone 
and  whole  length  of  its  inferior  ramus,  ihin  and  flat,  then  narrow  and 
thicker.  A  round  tendon  in  lower  third  of  thigh,  curving  forward  be- 
low, itaerted  into  inner  ude  of  tibia  just  above  semilend.  and  covered  by 
lartorius. 

Second  Layxb. — M.  Adductor  Breeii. — Origin,  body  and  inferior 
ramus  of  pubis  below  adductor  longus,  between  gracilis  and  obturator 
ext ;  intfrlion,  into  the  whole  of  the  line  from  small  trochanter  to  linea 
aspera  behind  ibe  pectineus.  It  lies  between  the  adductor  mag.  and 
longus. 

TuiRD  Layeb,— 1.  M.  Adductor  Fem.  Mim'mue.—'ThiB  18  what  is  de- 
eeribed  with  the  add.  magnus,  usuaUy  as  its  anterior  and  superior  por- 
tion. Origin,  hody  of  pubis  and  ischio-pubie  rami ;  insertion,  femur,  in 
a  line  from  quad.  fern,  to  upper  end  of  linea  aspera,  and  a  short  diutance 
along  it. 

2.  M.  Adthictor  Magam. — Griffin,  ischial  ramus  internal  to  the  above 
muscle  and  tuber  ischii ;  fibres  pass  in  two  layers,  one  to  the  inner  lip 
of  linca  aspera,  and  other  on  inner  side  of  opening  for  femoral  vessels  by 
a  distinct  rounded  tendon  to  the  adductor  tubcnle  on  the  inner  comljle 
of  the  femur.  The  femoral  attachment  is  interrupted  by  three  or  four 
(endinouH  arches  for  the  perforating  arteries. 

Farirlia.—Pediiieia  may  be  divided  into  two  parts,  supplied  by  dllTercnt 
nervea,  nataral  in  manj  animals.    Hay  be  inserted  into  capeole  of  hip. 

Add.  tanfiu  may  extend  to  knee,  Inseparable  from  add.  magnus. 

Add.  brmit  may  consist  of  two  or  three  parts. 

Add.  MayiiM,  condylsT  part  msy  be  distinct;  usual  in  apes. 

iVcTHi, — Adductors  by  obturator  utrvo,  but  add.  magnus  also  by  great  sci- 
atic; pectineus  regularly  by  a  branch  from  ant,  crural,  an  oflk't  from  the 
obturator  and  accessory  abt.  iicrvc,  only  orcasioiially  prt«eut, 

Actioit: — All  adduct  the  tbigh.  Ptetinrwi,  add.  lonmi.  and  Arm*  fli>x  the 
hip,  while  part  of  the  add.  mofniu  fruui  the  isrhliJ  tnboroeity  to  iiindylu 

is-;a. 


HDBCLE8  AND  FASCIA  OP  THE  EXTHEMITlfiS. 


What  are  tbe  internal  lotators  of  tliB  thlgli  ? 

(1)  Anterioi  flbisB  of  gloL  med.  (2)  and  minimuB ;  (3}  tensor  vagime  femo- 
ris;  and  some  My  (4),  tbe  condylar  pM^  of  the  add.  nugnuB. 

THB  TiWO. 
Describe  tlie  'mnacleB  and  &scin  of  the  leg. 

Three  CToupa  as  b  the  forearm,  only  the  estensors  are  on  the  anterior 
side  and  flexors  poatcrior.  Tha  number  of  muscles  passing  over  two 
joints  is  less  in  the  leg ;  no  muscle  oti  the  anterior  and  fioular  side  spriogs 
from  above  the  knee. 

Fascifis. — The  ammeurom  of  the  leg  is  not  continued  over  the  subcu- 
taneous surface  of  the  lx>nes,  but  intimately  blended  with  the  periosteum. 
It  b  dense  at  the  upper  and  front  part  Posteriorly  it  is  continuous  with 
fascia  lata,  and  receives  acce^ions  irom  the  biceps,  sariorius,  ^radlis. 


jiitendinosus  and  membmnoaus  tendons.   Over  the  popliteal  spao. 

are  transverse  fibres.  It  gives  off  intermuscular  septa.  In  front  ofand 
on  the  sides  of  the  ankle  the  apon.  is  strengthened  by  strong  bands, 
forming  the  annular  li^ments. 

The  anterior  annular  Itgamait  includes  two  structure*— an  upper  band, 
Ua.  annulare^  p.  n.,  transversely  between  the  anterior  borders  of  the 
fibula  and  tibia.  The  tibialis  auticus  t«ndon  atone  has  a  synovial  sheath 
under  it  The  lower  band,  Ifrf.  crudahim,  p.  n.,  resembles  the  letter  Y 
placed  OQ  its  side,  one  arm  being  external  and  two  internal.  The  outer 
portion  springs  from  the  hollow  of  the  os  calcis,  forming  a  strong  loop, 

fiindi/orm  ligament  of  Rflztia,"  surrounding  the  peroneua  tertius  and 
extensor  longus  digit  The  straight  and  most  constant  internal  band 
passes  to  the  internal  malleolus  over  tbe  extensor  poUicis  (halliciti),  and 
practically  beneath  tbe  tibialis  ant  tendon^  tbe  lower  band  crosses  both 
those  tendons,  and  becomes  continuous  with  plantar  fascia  on  the  inner 
side  of  the  sole. 

There  are  three  synovial  sheaths  in  all :  a  common  one  for  the  peio- 
neus  tertius  and  extensor  longus,  one  for  the  extens.  poll.,  and  one  for 
the  tib.  anticus;  maybe  a  bursa  between  the  fundiform  lig.  and  neck 
of  astragalus. 

Int.  aimidar  lig.  {lig.  laciniatum,  p.  n.)  covers  the  flexor  tendonn, 
completing  canals;  it  is  attached  to  the  inner  maUeolas  and  post^rioriy 
to  the  inner  ude  of  the  os  calcis. 

'Die  Ket.  ann.  Itg.  (retiaaealum  peronaorwn  tuperiui,  p.  n.)  forma 
sheaths  for  the  long  and  short  peroneal  tendons,  passing  from  the  outer 
malleolus  to  the  os  calcis.  May  be  subcutaneous  bunwa  over  the  mal- 
leoli and  over  the  lower  end  of  the  tendo  Achillis. 

Anterior  Group.—!.  Af.  TVfcioiis  j4iih'pi«  ("chain  mi>scle"),—On- 
ffin,  ext  tuberosity  of  tibia,  upper  half  out«r  surface  of  that  bone,  and 
adjacent  interosa.  memb. ,  fascia  of  leg,  and  iutermusc  septom ;  ituertwn. 
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oval  marlc  on  inner  and  lower  part  of  int.  cuueifonn  and  first  metataieal, 
dividing  into  two  Blips.     A  small  burea  may  be  under  it  near  insertion. 
A  part  ioHerled  into  ■atngalDB,  a  slip  to  head  first  mstatorsal  or  first 
jr.  tibio- fatdalU  anticui,  from  lower  part  of  tibia  to  ana.  Ilg.  and  deep  &scU. 

2.  M.  ExientoT  Longvi  or  Proprhu  HalUcii.* — Origin,  middle  two- 
fonrtbs  oi'  narrow  anterior  surCice  of  fibula  and  cMntiguoua  portion  of  in- 
terosseous membrane ;  tntertion,  base  of  terminal  phalanx  of  great  toe. 
It  spreads  in  an  expansion  on  each  side  over  tbe  metal aiso-pliaL  articu- 
lation, and  almost  always  sends  a  slip  to  base  of  first  phalanx. 

Extemor  omw  mttatani  hallicU  is  sometimes  round  as  a  slip  from  some  sur- 
ronndlDg  muscle. 

Jf.  ezltTU.  Untg.primi.  mtemod.  liaU.  is  repreaeuted  by  tbe  oO^boot  from  the 
eztcDBOt  proprius. 

3.  M.  Extmtor  Longu»  Digitonun  Pedis. —  Origin,  eit.  tuberosity 
of  tibia,  head  and  upper  two-thirds  of  ant  surface  of  fibula,  vei>'  largely 
irom  septa  and  fascia.  Tendon  divides  into  four  slips  for  the  four  out«r 
toea  They  are  continued  into  expansions  whicli  are  joined  oo  the  firat 
phalanx  by  processes  from  the  interossei  and  lumbricalea.  They  divide 
into  three  paria — the  middle  inserted  into  middle  phalanx;  the  lateral 
parts  unitfi,  and  are  inserted  into  the  base  of  the  terminal  phalanx  as  in 
case  of  extensore  of  fingers. 

Tendons  to  Beconil  and  Sftb  toes  may  t>c  doubled ;  extra  slips  from  one  or 
more  tendons  U>  mfitatarBal  bones,  to  short  citunsor,  or  to  interoaaei ;  a  slip 
to  great  toe.    Slip  for  little  toe  may  be  Beparable  to  origio. 

4.  M.  Ptrnneaa  Terliiu.  —  Origin,  below  extensor  longus  dig.,  and 
united  with  it ;  lower  third  or  more  of  ant  surface  of  fiboui,  fnmi  inter- 
oes.  membrane,  from  septum  between  it  and  per.  brevis ;  inxertion,  upper 
surface  of  baae  of  fifth  metatajsal,  sometimes  fourth.     This  muscle  is 

Stna. — All  by  the  ant.  tibial  nerve. 

Fibular  Muaoles.— 1.  M.  Peroneiw  Longiw. — Origin,  few  fibres 
from  outer  tuberosity  of  tibia,  head  and  upper  two-thirds  of  exL  surface 
of  fibula,  fascia  of  leg,  and  septa  on  each  side.     It  has  an  anterior  and  a 

tosterior  head  with  niusc.-cuL  nerve  between.  Tendon  begins  in  lover 
alf  of  lef;,  passes  behind  ext.  malleolus;  then  forward  on  outer  side  of 
OS  calcis,  winds  round  tuberosity  of  cuboid,  and  enters  its  groove,  crosses 
the  sole  obliquely,  and  ia  interled  into  outer  side  of  tuberosity  of  first 
metatarsal,  and  slightly  into  internal  cuneiform ;  a  frequent  of^t  to 
base  of  second  metataraal  and  first  dorsal  interosseous. 

Both  peroneal  tendoni  are  in  the  same  sheath  under  the  ann.  lig.,  but  on  tbe 
ee  e^cia  tacb  ha*  its  own  abeath,  separated  by  the  peroneal  spine,  when  it  ex- 
•  AOer  or  SoBia,  Renitlve  hallifii,  thumb  or  great  toe— there  is  oo  word  Anl- 
ba  totona  the  genitive  toUitcu.  rjititi7pn  Gooylc 
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iota,  and  a  flbrous'  Beplam.    A  single  synoTul  uc  sendi  two  prooMSM  down 
into  the  Epeciat  sheaths. 

A  second  RTnovUl  membtane  is  io  the  caboid  groove.  A  leaaiiiold  Bbro-car- 
tilage  or  booe  is  on  the  teudon,  pta;iDg  over  the  cnboid  tnbaroBity.  The 
special  fascia  binding  down  the  peroneal  tendoDS  ig  the  rfUnatulum  ptrnue- 
onua  inferiut,  p.  »■ 

2.  M.  Peroneiu  Brevii.— Origin,  lower  two-thirdB  est.  siufaoe  of 
6bula,  overlapping  the  peroneus  long.,  fiom  septa  and  a  flat  tendon 
on  the  Burface  turned  toward  the  bone  ;  iiuertion,  tuberosity  at  base  of 
fifth  metatarsal,  sending  a  small  slip  to  the  outer  edge  of  extensor  of  lit- 
tle toe  or  fore  part  of  the  metatarsal  bone. 

Varitliti. — Fusion  is  rare.  Slip  from  per.  long,  to  base  of  third,  foartb,  or 
fifth  metalanal  or  to  addact.  hall. 

Jf.  peroneal  aixem.  arises  from  flbala  between  brevis  and  longtw,  and  joins  the 
latt«r  In  sole  of  foot. 

if.  pcronmi  qninl.  digili,  from  lower  fourth  of  flbala  Dnder  per.  brevis,  in- 
serted into  extensor  apon,  of  little  toe,  commonlj  represented  b;  slip  of  per. 
brevis.     Oucuib  normall.v  in  many  animals. 

M.pfroHtiii  qaarlut  {V5  percent.),  fhiin  back  of  flbnla between  per.  brevis 
and  flexor  ball.,  inserted  into  peroneal  spine  Iperoueo-csleaneiulortBberoaitr 
of  cuboid  (peroiieo-cuboidens). 

Seriei.— Mosculo-cut.  branch  of  Git.  popliteal  nerve. 

Poeterior  Oronv—Super/Uial  Madtt.—i.  Mni.  GaiOncMmm 
and  Soleua  (m.  triceps  sune).— Gastrocnemius  has  two  \axg,e  Jieads  from 
the  femur,  terminating  in  tne  middle  of  the  leg  in  a  common  tendon. 
Oiitfr  head  from  depression  on  outer  side  ezt  condyle  above  tuberosity, 
and  from  post,  surface  of  femur  just  above  that  condvle.  Inner  head 
from  upper  part  of  inL  condyle  behind  adductor  tubercle,  and  lower  end 
of  Hupraoondylar  ridge.  The  two  heads  enlarge,  and  soon  meet,  do  DOi 
join ;  separated  superficially  by  a  groove  and  deeply  by  a  thin  band. 

The  inf  tendon  is  broad  and  aponeurotic,  and  on  the  deep  surface. 

The  lower  edge  of  each  muscular  part  is  convci  downwara  i  the  inner 
head  is  the  broader  and  thicker,  and  descends  the  lower.  A  bursa  is 
between  it  and  the  semimembranosus,  and  another  between  it  and  the 

Outer  head  may  develop  a  sesamoid  fibro-cartilagc  or  bone  over  the 
condyle  of  the  femnr. 

Solriig. — Oriain,  externally  from  post,  surface  of  head  and  upper  third 
of  shaft  of  fibula;  internally,  oblique  line  and  inner  border  of  tibia  to 
its  middle,  and  from  a  tendinous  arch  over  popliteal  veHsels  and  nerve; 
fibres  rise  to  a  large  extent  from  two  tendinous  lamintc  which  desrend 
in  the  muscle,  one  from  the  fibula  and  one  Irom  the  tibia.  Fibres  from 
the  ant.  surfaces  of  these  laminae  converge  to  a  median  septum ;  fibtes 
from  their  posL  surfaoes  pass  down  and  back  to  an  aponeurosis  coverine 
the  back  surface  of  the  muscle.  The  tendon  of  insertion  ts  proluniK4 
from  this  aponeurosis,  joined  by  the  incdiw  septum.     Muscular  fibres 
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ate  coDtimied  down  on  the  deep  Burface  of  the  Undo  Achillis  near  to  the 
heel.    The  tibial  head  ia  almost  peculiar  to  man.         , ,  .    ,  .  .     , 

Tmdo  Achillig,  broad  at  firet,  contracts  to  within  li  mcties  ol  neel, 
then  expands,  and  is  inserted  into  middle  of  post,  surface  of  tuberosity 
of  OB  cdciB,  with  a  bursa  between,  having  all  the  charaetera  of  a  syno- 
vial membrane,  with  vascular  and  fatty  synovial  tufts. 

2  M.  Fiantari*. —  Origin,  femur  above  external  condyle  and  from 
post.  lig.  of  knee-joint.  Muscular  belly  3  lo4  inches  long,  and  thelong, 
slender  tendon  turns  in  between  gastrocnemius  and  solens  to  inner  border 
of  tendo  Achillia,  and  ituertfd  by  its  ade  into  calcaaeum. 

Uayjoln  tendo  AchUlis,  end  in  faBCia  of  leg  or  lot.  «nn.  !ig.,'orbe  enclosed 
in  the  tendo  Achillii.  Abseot  in  7.5  per  cent.  It  is  the  remaine  of  a  BOper- 
fidal  flBior  of  the  digita,  like  the  palmaris  longns. 

3.  M.  Pir^item.— Origin,  round  tendon,  1  inch  long,  from  groove  on 
outer  Burface  of  eit  condyle  of  femur,  within  capsule  ot  joint,  in  contact 
with  semilunar  cartilage,  and  by  muscular  fibres  from  We.  pool,  arcuatum. 
Fibres  pass  down  and  are  inserted  into  tnangular  surface  of  tibia  above 
oblique  line,  and  into  aponeurosis  over  the  muscle.  The  tendon  is  in  the 
groove  on  the  femur  oidy  in  fiill  flexion.  Henle  gives  origin  below  and 
insertion  above. 

M.popiHn'  xinor  (rare),  from  femur,  inner  aide  of  plantoriB,  inserted  into 
poet.  lig.  of  knee. 

jr.  perOBM-fitiotij  (llu  7),  from  loner  aide  of  head  of  fibala  to  npper  end  of 
obUqne  line  of  tibia  beneath  popliteuB ;  constant  in  apes. 

Deep  Mvide*.—\.  M.  Flexor  Ijonqut  Difplonim  PedU  (perforans). 
—Ongin,  inner  portion  post,  surface  tJbia  for  middle  two-fourths  of  length, 
from  apon.  over  tibiaJis  post,  from  inner  border  of  fibula.  Descends  be- 
hind int.  malleolus,  passes  forward  and  obliquely  outward,  having  crossed 
the  tibialis  post  tendon  in  the  le^,  and  now  crmsin^  that  of  the  flex. 
longushall.,  in  each  case  superficially.  It  divides  into  four  parts  for 
terminal  phalanges  of  the  four  lesser  toes.  The  whole  airangement  with 
vinculo  aocess.  etc.  is  as  for  the  fingers. 

II.  frxar  acca*.  long,  digitorvm  riaes  from  flhala  or  tibia  or  deep  fascia,  and 
pnnin  beneath  int.  ann.  Ug.  and  joins  the  long  flexor  or  the  aeceisorlua. 

2.  M.  Tibialts  Potficu*,  beneath  the  two  long  flexors.  Origin,  post. 
surface  of  inteross.  membrane,  outer  part  of  posterior  surface  of  tibia  to 
middle  of  bone,  whole  inner  surface  of  fibula,  and  from  aponeurosis 
over  it.  Tendon  along  inner  border  of  muscle,  free  at  level  of  lower 
tibio-Gb.  articulation,  passes  behind  inner  malleolus;  inserted  into  tube- 
rosity of  scaphoid,  with  offsets  to  the  three  cuneiform,  to  cuboid,  bases 
of  second,  third,  and  fourth  metatarsal,  and  to  trans,  tarsal  hg.  and  abd. 
h^  tendon,  and  sends  a  thin  process  back  to  the  sustentaculum  tali. 

rorirtwi  few.  TiHalit  Kfiindw,  or  touor  of  oapnJ*  »t  ouMtAoinl  ttam  lower 
half  onler  BOrfWe  ot  tibU,  below  flex.  dlgitO"  ^^        wTnr  -nn 

lig.  betwMm  tibU  and  flbnia.  ^^^^^^  ^  GoO JTc 
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3.  M.  Flex.  Longut  HaB. — Origin,  lower  two-thirds  post  surface 
fibula,  septum  between  it  and  peranei;  apon.  common  to  it  and  fle*. 
luDguB  dig.  Tendon  at  post  surface  of  miucle  tmverses  groove  on  back 
of  astragalus  and  under  surface  of  sustentaculum,  gives  slip  to  flex.  long, 
digitomm  in  sole  of  foot,  and  proceeds  to  the  base  of  terminal  ph&l.  of 
great  toe 

Nearly  always  a  slip  from  flexor  hall.  U>  flex  digit.,  and  (I  in  6)  another 
from  Sex.  dig.  to  flex.  ball. 

Slip  from  flex,  hall,  paases  to  second  and  third  toea,  52  per  cent. ',  to  semod 
only,  38  per  ceot. ;  to  second,  third,  and  fourth,  19  per  cent.,  or  rarelf  to  all 

M.  ptrBjieo-cdteaneni  ialtmtu  (rare),  from  back  of  flbala,  pwMfl  over  sniten- 
tacutura  tall  1a  os  calcis. 

Uervei: — GaBtroCDemius,  plantaris,  and  popliteus  by  int.  popliteal  n.  Soleoa 
by  int.  popliteal  and  poet,  tibial.  Flex.  long.  digiC,  flex.  long.  baUids,  and 
tibialis  poet,  by  peat- tibial  nerre. 

THE  FOOT. 
Descilbfl  the  nmscles  and  &Bcln  of  tlie  fbot. 

Fatda  of  dorsum  is  a  thin  layer  oyer  the  exletisor  tendons,  with  deeper 
layers  over  the  short  extensors  and  interossei. 

FoMcia  ofmle  (superficial)  forms  a  thick  cushion  of  fatty  lobules  bound 
down  by  bands  paesinK  vertically  from  skin  to  deep  fiiscda.  Small  baisse 
over  heel  and  first  and  fillh  melacarpaJs. 

Deep  Fasdaof  S<^<'~ — Itantar  fwicta,  central  and  two  lateral  p«rtlonB. 
The  inner  is  thin  and  loose,  covers  the  abduulor  hall.,  and  is  coatinuoua 
with  dorsal  fascia  and  int.  ann.  lig.  Ouler  part  covers  abductor  min. 
dig.,  and  forms  a  thick  band,  especially  betvreen  outer  tubercle  of  m 
cak'ia  and  tuberosity  of  fiflh  metatarsal,  condnuoua  with  dorsal  faauia, 
and  sends  a  prolongation  forward  over  short  flexors  of  little  toe. 

Cfiilral  portion  has  dense  white,  glistening  fibres,  from  inner  tubercle 
of  OS  calcis  to  roots  of  toes;  divides  into  five  processes  in  front.  Thin 
trans,  fibres  cover  the  lumbricals  and  digital  nerves.  Identical  arrange- 
ment as  in  palmar  fascia:  fibres  to  digitaJ  sheaths,  superficial  trans,  lig., 
and  skin,  and  deep  processes  to  the  trans.  meUtarsal  lig. 

Two  intermuKiildr  septa  are  between  the  middle  and  lal«nil  portions, 
giving  partial  origin  to  muscles. 

Superficial  Irtim.  lig.  of  toes  is  in  folds  of  skin  M  interdtgital  clefts, 
connected  lo  tendon-sheatns  beneath.    Connects  all  five  digita 

MutdeM  of  Dorsum  of  fhot. 

1.  M.  Etlenfor  Brevit  Digitorum  Pedit. — From  fote  part  and  upper 

and  outer  surface  of  os  calcis,  in  front  of  groove  for  peroneus  mevis 

tendon,  and  from  ant.  lig.  of  ankle.     The  tendon  has  several  verticd 

leafiets  from  which  muscular  fibres  rise,  dividing  into  three  bellies  which 
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unite  with  Uieooter  border  of  the  loDgezteoB.  for  tlie  second,  third,  and 
fourth  toee. 

2.  M.  Extensor  Haflicu  Brevii  (often  described  with  the  above). — 
Origin,  two  heads,  outer  from  upper  suiface  oa  calcia  close  by  ant.  edge, 
Bod  connected  with  the  extensor  brevis  digit, ;  inner  head  from  lowest 
ftmi  of  ann.  Ilg.  Tendon  is  tree  at  tarso-metatareal  joint,  passes  under 
the  tendon  of  the  extensor  bug.  halL,  and  is  expanded  ana  fa^ened  to 
dorsum  of  fitst  phalanx. 

Aiv«B.  flli|)e  from  different  bones  of  tarsus  to  tendoD  for  second  toe,  or  one 
froRi  cuboid  to  third.  Numberof  tendons  vary;  rednoed  to  two,  od«  doubled, 
or  slip  to  little  toe.  A  slip  ending  in  a  metatarso-pbal.  articulation  or  dorsal 
interne,  muscle  is  rstbercomman,  especially  between  the  great  and  second  toe 
belliex.  Deepslips,  forming  a  transition  to  dorsal  Interoasei,  mayoccur;  may 
be  a  bursa  over  the  second  and  third  metatarsal  bases. 

Mv*det  of  the  Sole. 

None  corresponding  to  the  patmaris  breTia:  three  groups  as  in  the 
hand,  middle  group  richer  than  that  of  hand.  Great  toe  poorer  than 
the  thumb  proup.     Little  toe  group,  like  number  and  arrangement 

In  THE  Middle.—].  M.  Fletor  Brevis  Digitonim  (perforatus).— 
Origin,  inner  tubercle  of  os  calcis,  plantar  fascia,  ee^ta,  and  calc.  cuboid 
lig.  TcnninalrH  in  four  slender  tendons  inserted  mio  sides  of  second 
tmalanROS  of  four  outer  toes;  each  divides  and  gives  passage  to  the 
long  flexor,  as  docs  the  fles.  subl.  of  the  hand. 

Hnsclo  may  [huw  to  all  Iocs.  Tlic  tendon  to  the  little  toe  Is  alwayB  smaller 
tban  the  others,  and  wanting  in  23  pec  cent. ;  may  be  replaced  (K  per  cent.) 
by  a  small  muscle  from  the  lang  flexor  or  Beiar  sccces. ;  origin  of  slip  to  fourth 
toe  may  be  transferred  to  the  long  flexor.    This  is  tbo  mle  for  the  outer  toes 

2.  flexor  Aecnmorivi  (m.  qnadratua  plantie,  p.  n.).— Henle  calls  it 
the  "  plantar  head  of  the  flexor  long,  digit."  Flat  quadrilateral  muscle. 
Origin,  two  heads,  internal  and  larger  from  inner  surface  of  ob  calds; 
external,  narrow  and  tendinous,  trom  outer  surface  os  calcis  and  long 
plantar  lig. ;  iuKrtion,  est  border  and  upper  surface  of  flex.  bng.  digit 
tendon. 

Offsets  can  be  tracpd  to  the  second,  third,  and  fourth  toee.  not  always  to  the 
fltth.    Muscle  may  end  in  Bex.  halt,  tendon.    Usy  be  absent. 

3.  Mm.  LumhrtoaUt. — Four  in  number.  Origin,  at  points  of  division 
of  flex.  long,  digit  tendon,  each  attached  to  two  tendons,  except  the 
meet  internal  one  \  they  pass  to  inner  side  of  four  ouler  toes,  inifrtfl 
into  bases  of  first  phalanges  (Henlc). 

One  or  mora  absent;  doubling  of  third  and  fonrth;  Insertion  Into  extensor 
tendons.    Bnran  between  tendons  and  baieaof  fint  phalanges. 

Uusolesof  Oreat  Toe-aide. — 1.  Af.  Abductor  HaUidt. — Origin, 
inner  tubercle  w  calcis,  int  aon.  lig.,  septum,  plantar  fascia;  inMrtion, 
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inner  border  of  base  first  phalanx  great  toe,  inner  eeeamoi<]  bone,  and 
tfindon  of  estens.  long.  hall.  Slip  to  fint  phalanx  second  toe.  May 
have  a  second  head  from  scaphoid. 

2.  M.  Flexor  Brena  //ofljcii. — Origui,  flat  proceas  from  cnboid  inner 
border,  from  slip  of  tibtalia  post,  tendon  to  the  two  outer  ciuetform 
bones,  from  sheath  flex.  Ions,  digit ;  interUd  bjr  two  beads  into  inner 
and  outer  borders  of  base  of  first  phalanx,  in  connection  with  abductor 
hall,  and  adductors.     Sesamoid  bone  in  each  head. 


3.  M.  AJdttclor  HallicU  has  two  heads  as  in  band,  an  oblique  and 

transverse,  only  more  separated. 

Caput  Ohltq'ium,  p.  n.—On^n,  tarsal  extremities  of  third  and  foDith 
metatarsals,  sheath  of  i)eronens  long.,  calc. -cuboid  lig.,  and  third  caoci- 
form ;  iiuertion,  outer  side  of  base  of  hist  phal.  of  great  toe,  somewhat 
above  the  tendon  of  the  peroneus  long. 

Caput  frafin-ersum,  trantvemu  pedh,  is  covered  by  flexor  tendons. 
Oriffin,  inf.  tarso-mctatarsal  liraments  of  three  outer  toes  and  trans, 
metatarsal  lig. ;  inierted  with  the  oblique  head  and  flexor  brevis  into 
first  phalanx  of  great  toe  and  extensor  tendon. 

In  thercelna  tbe  muscle  is  close  to  tbeobltquebeadat  bueaof  metatamb; 
it  subseqoeatly  travels  forward  along  interosseous  fascia.  Oppanau  hoS. 
into  metatarsal  of  great  toe  l»  Bometimea  fonnd. 

MuBoIea  of  Little  Toe-aide.— 1.  M.  Abductor  ifiju  Dig.— 
Origin,  both  tubercles  of  os  calcifl,  ext.  septum,  band  of  plantar  fascia 
between  external  tubercle  and  base  of  fifth  metatarsal ;  intertrd  into  base 
fiflh  metatarsal  and  outer  Bide  base  first  phal.  little  toe.    The  tendon 


phe 
ifth 


iially  receives  muscle-fibres  from  base  finh  metatarsal. 
Jr.  abduetor  <m>.  netatarri  qainti,  18  per  txat.  from  ext.  tubercle  of  M  calel* 
to  tuberosity  of  fiftb  metatarsal.  ' 

2.  M.  Ftpxm-  Brevw  Mn,  Dig. — Origin,  base  of  fifth  metatttrsal,  and 
calc. -cuboid  lig.,  sheath  of  peroneus  long. ;  vuertim,  base  and  ext.  bor- 
der first  phalanx  little  toe ;  deeper  fibres  generally  end  on  anterior  halT 
of  fitlh  metatarsal. 

3.  M.  opprntent  mm.  dig.  is  occasionally  (3.5  per  cent.)  separate  from  th« 
flex,  brevis  min.  dig.,  especially  at  its  origin.  It  l>ett«r  be  oonatdered  tbe 
iDDcr  belly  of  the  Box.  brevis,  attached  to  Uie  metalaisal  bone. 

Mm.  interotiei,w  in  the  band,  are  seveu  in  nnmber,  four  doisal  aud 
three  plantar.  The  dorsal  project  downwud  as  low  as  the  plantar,  and 
alternate  with  them.  Only  one  muscle  in  the  first  space,  two  in  the 
others.    The  second  toe  is  their  centre  of  insertion. 

Each  dart'd  inferonneuui  has  tno  heads  and  a  central  tendon,  which  a 
inserted  partly  into  the  base  of  the  first  phalanx  and  into  extensor  apo- 
neurosis.   The  first  two  are  inserted,  one  on  either  ude  of  tlt*ae(»Dd  toe, 
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the  third  and  foQTthiiKotlieoatersldesof  the  thirdand  fourth.  Inoer 
head  of  first  is  small,  and  rises  from  firet  meUitaisal  and  int.  cuneiform ; 
the  third  and  fourth  receive  fibres  from  sheath  of  peroneus  long. 

Plantar  mtervtiei,  front  inner  and  under  sur&ce  of  third,  fourth,  and 
fifth  metaUrsalSj  one-headed,  and  from  sheath  of  peroneus  long.  In- 
serted to  inner  sides  first  phidonges  of  third,  fourth,  and  fifth  and  ex- 
tensor tendons  of  toes. 

In  the  fffitni  the  donal  int«raasei  ftre  no  tbe  pUntar  aapei^t,  and  have  a  sin- 
gle origin,  carrenponding  to  tbe  ou(«r  head  of  the  fully-formed  muBcle.  A* 
the  metatarwla  become  eepsrated  they  pass  more  to  the  dorsum  and  acquire 
another  head. 

Nentt. — Ext«iuk)T  brevlB  by  ant  tibial.  Flexor  brev.  digit.,  abdnctOT  and 
£ex.  brev.  ball.,  and  Innenuott  lambricalls  by  int.  plantar;  all  the  others  by 

Adioft.—Poplitmt  flexea  knee  and  rotates  teg  to,  palle  on  capanle  of  joint, 
and  koepa  poplit.  bnisa  open.  The  doraum  of  the  foot  and  ant.  surface  of  leg 
is  the  tzietmr  turface;  the  opposite  side  is  the  flexor  turface,  bo  that  raising 
the  foot  on  the  (Tont  of  the  leg  is  really  eitension.  and  depressing  it  is  flex- 
ion :  it  is  customary  to  apply  reveise  t«rmB  to  these  acts. 

Oaitrociiemiiit  fleies  knee,  extends  ankle,  combines  with  solens  and  llfls 
heel  or  raises  body  on  toes. 

Tib,  ant.  and  permteia  teri,  flex  ankle ;  the  former  rotates  in,  adducta,  raises 
flrst  metatarsal  bone. 

TU.  poll.,  peronaii  Umj.  and  (rcvis  are  extensors.  Tib.  post,  and  flexors  of 
toes  rota(«  foot  in.    The  three  peronel  and  extensors  of  toes  rotate  oat. 

Peronmt  Imp.  strrngthens  trans,  arch,  lilts  outer  bonier  of  foot  in  walking, 
extends  foot,  depresses  flrst  metstaisal,  abdncts  fore  foot,  rotates  out. 

Flexors  and  extensors  of  toes,  interossei,  and  Inmbricales  act  like  tbe  cor- 
responding muBclee  of  the  hand. 

Fltz.  accmoriui  modi  Bos  the  action. of  the  flex.  long,  dig.,  as  those  tendons 
cannot  enter  the  foot  In  a  strBljcht  line. 

The  eztennr  brnii  dtff.  does  the  same  for  the  extensor  communis,  though 
here  they  are  not  so  much  needed,  and  their  function  is  not  so  evident. 

Extensors  of  foot  slightly  rotate  in  ;  flexors  of  foot  slightly  rotate  oat; 
plaslarit  indirectly  palls  np  tbe  capsule  of  ankle-joint  and  slightly  aids  the 
gaattoenemiaa. 

FWion  of  Foot.  Eiuouon  of  Foot. 

Tibialis  antlciu.  Tendo  Achillis. 

Extens.  oommuals  dig.  Peranens  long,  and  brevis. 

Extens.  propr.  ball.  Tibialis  posticus. 

Peroneus  t«rtias.  Flex.  long,  digit,  and  hall. 

AddticUon.  AbduoUoo. 

Tibialis  post,  (strongly).  Peroneus  brevis. 

Tendo  Achillis  (weaklyl.  Peroneus  longns. 


Rotation  oat. 
Peroneus  longus. 
Extens.  commnnis  dig. 
Peroneus  tertius.  i 


202  MU8CLE8   AND    PASCIiB   OP   THE   EXTREMITIIiS. 

The  muBcleB  ot  the  foot,  esjictitill}'  of  the  little  too-side,  ue  decTcaiiDtt  and 
the  little  toe  becoming  less  iniport&nt ;  those  of  the  bAnd  are  increuing,  cor- 
respoudinf-  to  its  complex  movements  over  those  of  the  foot- 
In  comparing  muscles  of  leg  with  forCBrm  we  notice  (1)  a  rednctioa  in  ac- 
cordance with  diminution  of  mobilitj' ;  (3)  disappearance  of  bigb  origlD  of 
soma  superficial  extensuis;  (3)  development  of  tarsal  attachment  of  super- 
ficial fleiois  of  toes  due  to  outgrowth  of  heel. 

MU80UI.AB  HOMOLOOIB3. 


Upper  Umb. 

Lower  Limb. 

Trapezius, 

Bhomboidei, 

Eit.  Oblique  and  Inmter  aponenri 

Serratus  magnos, 

Tensor  vag.  femoris. 

Deltoid, 

Gluteal  bicia. 

Teres  minor. 
Teres  m^jor, 

Qlateua  maiimue,  upper  part. 

Gluteus  maiimns,  larger  part. 

Pectoral  is  misjor. 

Adductor  brevis. 

Pectoral  is  minor. 

SubclaviuB. 

Psoas. 

SSiSr 

niacua. 

Pectineos. 

Qluteue  medias. 

Gluteus  minimus. 

Pvriformls. 

Obturator  Inteinas  with  Oemelli 

Coraco-braehittlis, 

Obturator  eiternus. 

Adductor  magnna. 

ChoHdro-rpilnHJtlearit, 

QracilU. 

n.  MuBolea  of  Arm  and  Thlsta. 

{Ischial  head  of  bicept  fem. 
Semitendinosus. 
Semim  embranosus. 
mmmllmd,!H.:V.  1  Fraor.1  b<»i  of  blcp.  fra. 

Bracnialia  anticus,  ) 

Dorio-epitrochUaru,  Sartorius. 

Tricepa :  Quadriceps : 

a.  Scapular  head.  a.  Rectus  femoris. 

b.  HumentI  heads.  b.  Vaati  and  cruKUt. 
Anconeus. 
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pToiutor  terea, 
Flexor  carpi  radialis, 
Flexor  Dsrpi  ulnaria, 

Pal  maris  loogus, 
Flexor  aublimis  di^itorqm, 
Flexor  lonRus  pel  lie  is. 
Flexor  proninduB  digit.. 

LambTicolee, 

Pronator  qnadratoB. 

Uliia-rarpeui, 

Badio-earpnu, 

Supinator  longDs. 

Ext«nBor  carpi  radialis  longiar. 

Extensor  carpi  ndiallg  bvevior. 

Exlensoi  commDnlB  digit., 

E!ilensDr  miaimi  digiti, 

Extensor  carpi  alnuis, 

Supinator  brevis. 

Extensor  ossia  metocarpi  poll., 

Extensor  longus  poll., 

Extensor  brevis  poll.. 

Extensor  indicis, 


m.  Muscles  of  Forearm  and  Le^. 
FopliteuB. 

Gastrocnemius. 


Plantaria. 

SoleuB  and  flexor  brevU  diglL 
I  Flexor  longus  halllcis. 
(  Flexor  longus  digit. 

Flexor  accessorins. 

Lumbricslefl. 

Peronto-calcanetit  intermu. 
Tibialis  posticus. 


Extensor  longus  digit. 
Peroneus  tertina  (f). 

fPeroneUB  longus. 
PeroneuB  brevis. 

Tibialis  autjcus. 
Extensor  longus  hall. 
First  slip  of  extensor  brevis  digitoram. 
j  Second  slip  of  extensor  brevis  digi 


igitoniBi,  I  Ei tensor  brevis  digit. 

tV.  Uueolee  of  Hand  and  Foot. 


Pal  maris  brevis. 
Abductor  pollicis, 

*" — ir  brevis  pollicis. 


Op|«i 


IS  polli. 


Adductor  obliquUH  poUicts, 
Adductor  transversus  pollicis, 
Abductor  minimi  digiti. 
Flexor  brevis  minimi  digiti. 
Opponens  minimi  digiti. 

B.  SuperAcial  part. 

b.  Deep  part, 
First  palmar  interoiseoas. 


Abductor  hallicis. 
Plexor  brevis  liallicis. 
Opponent  hatlicit. 
Adductor  obliquus  halllcis. 
Adductor  trausvemus  hallicis. 
Abductor  minimi  digiti. 
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ANGEIOLOGY. 

THE  HEIABT. 
Describe  the  perlcardlnm. 

The  pericardium  ia  a  fibro-serous  membrane  which  invests  the  heart 
and  the  great  Tessela  at  their  origin  for  about  2  inches.  Below  it  is 
attached  to  the  diaphragm  and  its  central  tendon ;  in  front  it  ia  sep- 
arated from  the  sternum  bjthe  thymic  remains,  some  areolar  tissue,  and 
overlapped  by  the  margins  of  the  lungs,  especially  of  the  left;  behind  it 
are  the  cesophagus,  bronchi,  and  deacendmg  aorta ;  laterally  it  is  cov- 
ered by  the  pleune,  with  the-phrenic  nerve  and  veflsels  running  between 
the  two  membranes. 

The  pericardium  consists  of  a  fibrous  and  a  serous  layer.  The  fibrous 
layer  forms  a  tubular  investment  for  the  great  vessels  which  is  lost  on 
the  external  coat,  and  can  be  traced  afterward  into  the  deep  cervical 
fascia.  It  is  attached  below  to  the  diat)hragro  and  its  central  tendon. 
The  vessels  invested  are  the  aorta,  superior  vena  cava,  both  pulmonary 
arteries,  and  all  the  pulmonary  veins. 

The  serous  layer  invests  the  heart  and  is  reflected  on  to  the  fibrous 
layer.  It  also  invests  the  tcreat  vessels  for  about  2  inches.  The  aorta 
and  pulmonary  artery  are  completely  invested,  the  pulmonary  veins  and 
both  the  Venn  cavse  only  partially. 

Describe  the  heart. 

The  heart  ia  a  hollow  muscular  organ,  of  a  somewhat  conical  form, 
lying  between  the  lun^  and  encloeeaby  the  pericardium.  It  contains 
lour  chambers,  an  auricle  and  a  veatncle  on  each  sida 


Give  its  general  position  and  i 

It  lies  oblimiely,  the  base  being  directed  upward,  backward,  and  toward 
tbe  right,  and  extending  from  the  level  of  tne  fifth  to  that  of  the  eighth 
dorsal  vertebra,  and  the  apex  lookinR  downward^  forward,  and  to  (he 
left,  its  impulse  against  the  chest-wall  being  felt  m  the  fitVh  left  inier- 
Bpace,  about  5i  inches  fixim  the  middle  of  the  atemum.  The  heart  hea 
more  in  the  left  than  in  the  right  side  of  the  chest,  its  base  being  held 
in  position  by  tbe  great  vessels  which  are  connected  with  it ;  its  posterior 
surfac-e  is  flat,  formed  chiefly  by  the  left  ventricle,  and  rests  on  the  dia- 

Ehra^'m ;  and  its  anterior  surface,  formed  chiefly  by  the  right  ventricle, 
ut  also  P^ly  by  the  lefl,  is  convex  and  covered  to  some  extent  by  the 
lungs.  Of  the  borders,  the  right  is  long  and  thin,  and  the  left  is 
ahort«r  and  thick.  The  leneth  of  the  heart  is  5  inches ;  its  greatest 
breadth  is  31  inches;  its  thickness  ia  about  2)  inches.  Its  wci^iht 
is  10  to  12  ooncea  in  the  male,  8  to  10  in  the  female,  sod  it  inereases 
with  age.  /—         i 
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How  Ib  the  hsart  sabdlvided  eztemaily? 

Externally  it  presenta  a  deep  tranaveree  groove,  the  mriculo-Tentricu- 
lar,  which  marks  off  an  upper  or  auriouliir  and  a  lower  or  ventricular 
portion :  tbis  latter  part  pre&enU  a  longitudinal  furrow  on  the  front  and 
Dack,  the  fonner  being  gomewhat  to  the  left,  the  latter  to  the  right. 

Bow  is  the  heart  snbdlTided  intemallr? 

The  interior  of  the  beart  is  divided  by  a  longitudinal  eeptum  into  a 
^_i.A  ._j  i.o  — .  ...J  .1 ij,  jm^jj^  jjg  divided  into  an  auricle  and  a 

Describe  the  right  auricle. 

The  right  auricle  ifl  larger  than  tbe  left,  its  wall  being  about  1  line 
in  ihicknces  and  its  capacity  two  ounces.  Its  cavity  is  di\-ided  into  two 
parta,  the  ainus  venofius  and  the  appendix  suricuin,  the  former  lyin^ 
Dctween  the  entrances  of  the  two  venie  cavie,  the  latlcr  overlapping  the 
commencement  of  the  aorta.  Within  the  auricle  the  following  parts 
present  tbetneelves  for  examination: 

(1)  The  orifice  of  tbe  superior  veaa  cava,  looking  downward  and 
forward. 

(2)  The  orifice  of  tbe  inferior  vena  cava,  at  the  lowest  part,  near  the 
septuin,  looking  upward  and  inward. 

(3)  Between  the  two  caval  openings  a  projection,  the  tuberoulum 
Loweri. 

(4)  The  opening  of  the  coronary  sinus,  between  the  inferior  cava  and 
the  auriculo- ventricular  opening,  and  protected  by  the  fold  of  endocar- 
dium forming  the  coronary  valve. 

I.*))  Numerous  small  openings  (foramina  Thebesii)  of  the  venn  cordia 
minimie. 

16)  Tbe  auriculo-ventricular  opening. 

(T)  The  Kustachian  valve,  between  the  front  of  the  vena  cava  and 
the  above-mentioned  orifice.  It  is  semilunar  in  form,  the  free  concave 
margin  sending  one  comu  to  join  the  front  of  the  annulus  ovalis  and  the 
other  to  the  auricular  wall. 

(Kt  The  fossa  ovalis,  at  the  back  of  the  septum,  in  the  situation  of  the 
foetal  furamen  ovale,  its  prominent  margin  being  known  as  tbe  annulus 

-    (9)  The  mviBouli  po^tinati,  small  elevated  columns  which  traveree  the 
appendix  and  ihe  adjacent  part  of  the  sinus. 

Describe  tiie  right  wentride. 

The  right  ventricle  is  triangular,  and  extends  nearly  to  the  apex  of  the 
heart.  It  is  bounded  internally  by  the  convex  surface  of  the  septum 
ventriculurum,  ami  prolonged  aoovc  and  internally  into  a  pouch,  the  in- 
fundibulnm.  ur  ciinnx  arteriosus,  from  which  springs  the  pulmonary 
■rteiy.  Its  cavily  huH  a  capacity  »f  three  ounces.  On  opening  the 
ventricle  the  following  parts  arc  jircHcnted  for  examination: 
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206  THE  HEART. 

(1)  The  amicolo-reDtricnlar  oriGce,  oval  in  form  and  placed  neu  the 
ri^Dt  ude  of  the  heart.  Aroaod  its  circumference  is  a  £broua  ring,  and 
it  18  eu&rded  by  the  tricuspid  valve. 

(2)  The  opening  of  the  puhnonai;  artery,  circular  in  form,  at  the 
summit  of  the  conus  arteriosus,  near  the  septum ;  is  guarded  by  tlie  pul- 
monatyvalve  (semilunar). 

(3)  The  tricuspid  valve  consials  of  three  triangular  flaps  formed  of 
fibrous  tissue  covered  by  endocardiimi.  Tiiey  are  continuous  with  one 
another  at  their  bases,  and  their  free  margins  and  ventricular  surfaces 
give  attachment  to  the  chordce  tendinese.  Their  central  part  is  thick 
and  strong,  the  lateral  margins  thinner  and  flexible. 

(4)  The  chordse  tcndineae  are  attached  as  follows:  several  to  the  air 
tachcd  margin  of  each  flap,  blending  with  the  fibrous  ring ;  several  to 
the  strong  central  part;  and  the  finest  and  most  numerous  to  the  mar- 
gins of  each  curtain. 

|5)  The  columniG  camese  are  projecting  bundles  of  muscular  substance 
found  all  over  the  ventricular  wall  ezceptmg  the  conus  arteriosus.  They 
are  of  three  classes :  the  first  are  mere  ridges,  attAched  by  one  side  and 
both  extremities;  the  second  are  attached  only  by  both  eztrerailJoi ; 
the  third  [musculi  papillarea)  are  attached  by  only  one  extremity,  the 
free  end  having  chordse  tendine»  attached  to  it 

(6)  The  three  semilunar  valves  jniard  the  pulmonaiy  orifice.  They 
are  semicircular,  their  free  margins  being  thick  and  tendinous  and  pre- 
senting at  the  middle  a  small  fibrous  nodule,  the  corpus  ArantiL  On 
each  side  of  this  body,  just  behind  the  free  margin,  the  valve  presents  a 
small  thinned-out  interval,  and  when  the  valves  are  closed  during  dias- 
tole these  intervals  (iKniAe)  are  in  contact,  and  so  also  are  the  throe 
nodules.  These  latter  prevent  any  leakage  from  the  triangular  space 
which  would  otherwise  be  left.  At  the  conimenceincnt  of  the  pulmo- 
nary artery  are  three  pouches,  the  sinuses  of  Valsalva,  placed  one  be- 
hind each  valve.    They  resemble  those  of  the  aorta,  but  are  smaller. 

Describe  the  left  auricle. 

It  is  smaller  and  thicker-walled  than  the  right,  and  consist^  like  the 
right,  of  a  sinus  and  an  appendix.  The  latter  overlaps  the  pulmonary 
arteiy.     Within  it  presents  the  following  features  of  interest : 

The  orifices  of  the  pulmonary  veins,  opening  two  into  the  right  and 
two  into  the  lefl  side ;  the  auricuto- ventricular  orifice ;  and  a  few  mu^ 
culi  pectination  the  inner  side  of  the  appeodii. 

Describe  the  left  ventricle. 

It  is  longer  than  the  right,  and  enters  into  the  formation  of  the  apex, 
lis  walls  are  three  times  as  thick  as  those  of  the  right.     Within  it  pie- 

The  auriculo- ventricular  orifice,  which  is  smaller  than  the  ripht  and 
ganrded  by  the  mitral  or  bicuspid  valve;  and  the  aortic  opening,  in  front 
and  to  the  right  of  the  preceding,  guarded  by  the  senulonar  vaivea. 


ri.ATE   XV. 
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The  mitral  valve  ia  attached,  lite  the  tricuspid  on  the  light  side.  It 
coneista  of  two  curtains  which  are  larger  and  thicker  than  those  of  the 
tricuspid,  snd  of  two  smaller  seementfl,  one  at  each  angle  of  junction  of 
the  former.     Thev  are  l\imishea  with  chordse  tendineee. 

The  aortic  semilunar  valves  are  umiUr  to  but  larger  and  Btronger  thao 
the  pulmonary  valves. 

(JolumnsB  cameie  are  found  as  in  the  right  ventricle,  and  the  muscuU 
papillarea  consiet  of  two  groupB  and  are  very  large. 

The  inner  surface  of  the  heart  is  lined  by  a  thin  membrane,  the  endo- 
cardium, continuous  with  the  inner  lining  of  the  great  blood-vessels,  and 
helping  to  form  by  its  folds  the  various  valves. 

The  heart  is  sujiplied  with  blood  by  the  coronary  arteries,  and  with 
nerves  by  the  cardiac  plesuees,  formed  by  branches  of  the  pneumogas- 
tric  and  sympathetic  nerves. 

STRUOTURB  OF  THE!  HBABT. 
What  are  the  twn  strnctnres  of  which  the  heart  l8  made  vp  7 

Fibrous  rinss  and  muacolar  fibres  :  the  former  serve  as  points  of  at- 
tachment of  the  latter. 
What  is  the  dtaation  of  the  flbnnu  rings  7 

They  surround  the  auriculo-ventricular  and  arterial  orifices,  and  give 


Hot  may  the  mnscidar  fibres  he  divided? 

I.  Into  those  of  the  auricles;  2.  those  of  the  ventricles. 
Describe  the  arrangement  of  the  fibres  of  the  auricles. 

These  are  in  two  layers,  a  superficial  and  a  deep.  The  former  layer  ia 
common  to  both  auricles ;  the  latter  is  peculiar  to  each.  The  tuperfiaal 
Inyrr  passes  across  from  one  auricle  to  the  other  anteriorly,  and  back 
again  posteriorlv,  thus  enclosing  them  in  a  kind  of  ring.  The  drfp  layer 
is  made  np  of  looped  and  annular  fibres.  The  looped  fibres  arcA  over 
the  auricle  ;  the  annular  fibres  encircle  each  auricle. 

Describe  Uie  arrangement  of  the  fibres  of  the  Tentrlclee. 

There  are  seven  layers  in  each  ventricle :  in  the  left  ventricle  the  fibres 
of  the  first  or  niiwt  eitcmal  layer  are  continuous  with  the  fibres  of  the 
seventh  or  most  internal  layer;  those  of  the  second  with  the  sixth,  those 
of  the  third  with  the  fifth,  while  the  fourth  la^er  runs  horizontally  and 
continuously  around  the  ventricle.  The  dire<'t!oii  of  the  other  iayere  is 
as  follows:  first  layer,  from  above  downward  and  from  IctV  to  right; 
Bfventh  layer,  just  the  opposite;  second  layer,  like  the  first,  biit  more 
obliquely;  sixth  layer,  just  the  reverse:  while  the  third  and  fiOh  la^'erH 
ate  nearly  horizontal.  The  union  of  the  firat  and  seventh  layers  is  at 
the  apex  of  the  heart,  and  fomis  the  vort«x  or  irhirrf.  ,  In  thei  riirht 
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ventricle,  arranKement  esactl}r  tlie  same,  except  auioD  of  first  and  serentli 
IttyeiB,  wnioh  takes  place  all  along  the  anterior  coninaiT  groove.  All 
the  fibres  are  much  more  delicate  than  those  of  the  left  ventricle. 


Describe  Uie  pnlmonary  artety. 

It  is  a  short,  wide  vessel,  2  iochea  in  length.  Commencing  at  the 
base  of  the  right  ventricle,  it  curves  upward  and  backward,  to  end 
under  the  transverse  aorta  bv  dividing  into  a  right  and  a  left,  branch. 
Belationa:  in  Front,  second  len  iutenxHtal  space  and  cartilage,  left  bor- 
der of  stomura ;  behind,  origin  of  aorta,  left  auricle  j  above,  tranaveise 
aorta,  renuuns  of  ductus  arteriosus ;  to  tlie  risht,  nght  appendix  and 
coronary  artery,  ascending  aorta;  to  the  left,  left  appendix  and  coronary 
artery. 

This  vessel,  with  the  ascending  aorta,  is  enclosed  in  a  sheath  of  peri- 
cardium. It  winds  around  the  aorta,  being  at  first  in  front,  and  later  to 
the  left  side,  of  the  ascending  portion.  In  foetal  life  the  ductus  arteri- 
osus connects  it  a  little  to  the  left  of  its  bifurcation  with  the  transverse 
aorta. 

Each  branch  enters  the  root  of  the  corresponding  Iting ;  the  right,  the 
larger,  passing  behind  the  ascending  aorta  and  superior  vena  cava;  the 
left,  in  front  of  the  descending  aorta.  The  left  divides  into  two  branches 
for  the  lobes  of  the  left  lung;  the  right  also  divides  into  two  prima^ 
branches  for  the  upper  and  lower  lobes.  From  the  lower  one  of  these  » 
sent  a  branch  to  the  middle  lobe. 

SYSTEMIC  ARTERIES. 
Describe  the  aorta. 

The  aorta  is  the  main  trunk  from  which  spring  the  systemto  arteries. 
From  the  base  of  the  left  ventricle  it  runs  opWMa,  forward,  and  to  the 
right  as  far  as  the  second  right  cartilage ;  then  backward  and  to  the  left, 
over  root  of  left  lung,  to  the  fourth  doraal  vertebra;  thence,  along  the 
spine,  it  descends  through  the  thorax  and  abdomen  to  divide,  at  the 
fourth  lumbar,  into  the  common  iliocs. 

It  has  been  divided,  for  convenience  of  description,  into  the  arch  and 
the  descending  aorta.  The  arch  is  subdivided  into  the  ascending,  trans- 
verse, and  descending  parts;  the  descending  aorta,  into  the  thoracic  and 
abdominal  portions. 

AROH  OF  THE  AORTA  AND  ITS  BBAHOHSa 
Describe  the  ascending  part  of  the  areb. 

It  runs  upward,  forward,  and  to  the  right,  from  a  point  oppotiilc  the 
lower  border  of  the  third  left  cartilage,  to  the  upper  border  of  tlie  second 
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light  cartilfMe.  Close  to  its  onein  it  prcgenle  three  email  dilatations,  the 
siauees  of  \^8a]Ya,  indicatlog  the  situation  of  the  Bemilunar  valves,  and 
along  the  right  side  a  bulging,  the  giiius  magniu.  Kelations :  in  mint, 
pabnoDary  aitety,  right  appendix,  thoracic  fascia,  ri{;ht  pleura,  pericar- 
diuij,  remains  oi  the  thymus  gland ;  behind,  root  of  n^bt  lung,  including 
right  pulmonary  vessels,  left  auricle ;  to  the  right,  nght  auricle,  supe- 
rior vena  cava ;  to  the  lefl,  pulmonary  artery, 
Dewribe  the  transTsrH  part  of  tha  arch. 

'fhis  jpart  paaBca  backward  and  to  the  left  as  far  as  tlie  left  side  of 
body  of  the  fourth  dorsal  vertebra.  Relations:  in  front,  lungs  anil 
pleura,  thymic  reiuiuns.  left  ve^s,  phrenic  and  superficial  cardiac 
ncr\'ce,  lefl  superior  intercostal  vein ;  behind,  trachea,  cesoph^s,  tho- 
racic duel,  deep  cardiac  plexus,  let)  recurrent  nerve;  above,  left  innom- 
inate vein  and  the  brandies  of  this  portion  of  the  aorta — vis.  innom- 
ituUe,  left  carotid,  and  subclavian  arteries;  below,  left  hroDchus, 
biliircation  of  pulmonary  artery,  ductus  arteriosus,  left  recurrent  nerve. 
Describe  the  dascencUnK  part  of  the  arch. 

It  descends  to  lower  border  of  fifth  doreal  vertebra,  ending  in  the 
thoracic  aorta.     Relations :  in  front,  root  of  lelV  lung  covered  by  pleura ; 
behind,  left  side  of  body  of  fifth  domil  vertebra ;  right  side,  (esophagus, 
thoracic  duct ;  left  side,  left  lung,  covered  by  pleura. 
Name  and  describe  the  branches  of  the  arch  of  the  aorta. 

They  are  five :  coronary,  right  and  left,  from  the  ascending  part ;  and 
the  innominate,  left  carotid,  and  left  subclavian,  from  the  transverse 
part.     The  descending  part  gives  off  no  branches. 

The  coronary  arteries  snnply  the  lieart  and  the  coals  of  the  great  ves- 
sels. They  emerge  on  eitner  side  of  the  pulmonale'  artcij',  between  it 
and  the  corresponding  appendix  auriculte.  Each  arises  from  a  sinus  of 
Valsalva,  just  above  the  free  margin  of  the  eorrestwnding  setnilunnr 
valve,  and  is  dislribiited  to  the  muscular  substance  of  the  heart,  its 
valves  and  septa,  running  along  the  grooves  on  its  surfacc-s,  and  anasto- 
mosing freely  wilh  the  other,  and,  bv  means  of  Iwics  to  the  aorta  and 
Sulmnnary  artery,  with  the  pcricaniiac  and  bronchial  vessels.  Each 
mUm  into  two  primary  branches,  tlic  right  vessels  running  in  the  pos- 
terior nnd  the  left  in  the  anterior  grooves. 


Describe  the  innominate  artery  (brachio-cephalic). 

This  is  the  largest  branch.  It  arises  in  front  of  the  left  carotid,  and 
runs  obliquely  to  the  right  slcmo-clavicular  joint,  where  it  divides  into 
the  right  common  carotid  and  right  subclavian.  Relations;  in  front, 
manulninia  stemi,  stemo-hyoid  and  thv-roid  musrica,  thymic  remains, 
tell  inDominate  and  right  inferior  thyroid  veins,  inferior  cervu»l  cardiac 
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nerve  from  right  vagUB ;  behind,  trachea  and  pleura ;  ri^ht  mde,  pleura. 
right  vagus,  right  phrenic  nerve,  and  the  right  innominate  vein;  It-ft 
siae,  remains  of  the  thymus  and  trachea.    The  left  c       " 


, _.  ..__    ._,_  _  t  carotid  artery  ik 

behind  and  to  the  left  of  tliis  vessel.  The  innominate  regularly  gives 
off  no  branches.  Occasionally,  however,  a  thymic  or  bronchial  branch 
or  the  arteria  thyroidea  ima  arises  from  it. 

Describe  the  common  carotid  arteries. 

They  are  identical  in  couree,  branches,  and  relations  in  the  neck,  but 
differ  in  their  origin.  Thus,  the  right  is  a  branch  of  bifurcation  of  the 
innominate,  nhile  the  left  is  a  primary  branch  of  the  tnuiaverfie  aorta. 
Prom  its  origin  the  left  carotid  passes  obliquely  upward  and  outward  to 
the  left  sterno-clavicular  joint,  and  Irom  that  point  follows  a  mnrse  oor- 
reajjondin^  to  that  of  the  right  carotid.  We  describe,  therefore,  a  (/i»- 
racic  portion  of  the  left  carotid  artery.  Its  relations  are  as  follows :  in 
front,  Btemum.  stemo-hyotd  and  thyroid,  thymic  remains,  left  innom- 
inate vein;  behind,  trachea,  cesoph^s,  thoracic  duct;  left  side,  left 
subclavian  artery,  left  vagus ;  right  side,  innominate  artery,  which  is  also 
somewhat  in  front 

In  the  ne(Jc  each  carotid  ascends  from  the  stemo-elavicular  joint  t«  the 
level  of  the  upper  border  of  the  thyroid  cartilage,  there  dividing  inio 
the  external  and  internal  carotids.  Each  b  enclosed,  with  the  internal 
jugular  vein  and  vagus,  in  a  sheath  of  deep  cervical  fascia,  the  several 
structures  being  partitioned  from  one  another  within  the  sheath.  The 
artery  is  internal,  the  vein  external,  the  nerve  between  them,  but  on  a 
posterior  plane.  Relations:  in  front,  integument,  fescise,  platysma, 
stcmo- mastoid,  byoid,  thyroid,  and  omo-hyoid  musctea,  deecendens  and 
communicanles  noni  nerves,  slemo-mastoid  artery,  superior,  middle  thy- 
roid, and  anterior  jugular  veins,  and  a  branch  connecting  anterior  jugular 
with  facial ;  behind,  longus  colli,  rectus  anticus  m^^or,  spinal  column, 
inferior  thjroid  artery,  sympathetic  and  recurrent  larjTigcal  nen'es; 
outer  tule,  internal  jugular  vein,  vagus ;  inner  tidr.,  trachea,  letiophaguii, 
larynx,  pharynx,  thyroid  gland,  inferior  thyroid  arterv,  and  recurrent 
nerve.  In  the  lower  part  of  the  neck  the  internal  jugular  diverges  from 
the  artery  on  the  riglit  ude,  but  approaches,  and  may  cross  it,  on  the 
left.  The  common  carotid  regulany  gives  off  no  branches,  but  a  verte- 
bra], thyroid,  or  laryngeal  branch  may  arise  from  it  on  either  side. 

Describe  the  external  carotid  aiteiy. 

This  vessel  runs  from  the  bifurcation  of  the  common  carotid  to  the 
neck  of  the  lower  jaw,  and  there  divides  into  the  superficial  temporal 
and  intemai  maxillary.  At  its  origin  It  is  anterior  and  internal  to  the 
internal  carotid,  and  at  its  termination  is  imbedded  in  the  parotid  gland. 
Relations :  t'n  front,  integument  and  fasciee,  sterno-mutoid,  digastric,  and 
Btylo-hyoid  muscles,  part  of  parotid,  facial  and  hypoglossal  nerves,  lin- 
gual, facial,  and  temporo-maxillnry  veins ;  behind,  styloid  process  will) 
its  remaining  muscles,  part  of  parotid  gland,  and  the  gloBSO-pharyogeal 
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nerre ;  mtemaUy,  phkiTiiz,  hjroid  bone,  put  of  parotid,  separating  it 
from  the  lower  jaw  and  stflo-maiU1ai7  ligament,  and  the  snperior  larj-n- 
geal  nenre. 

Name  ud  describe  the  branches  of  the  external  carotid. 

Be«des  branches  given  off  directly  to  the  muaclea  in  its  course  and  to 
the  parotid  gland,  they  are  the  following :  AHteriw  brawA^,  superior 
thyroid,  lingual,  facial ;  potterior  hranehes,  occipital,  posterior  auricular ; 
iiittmal  braiidi,  ascending  pharyngeal;  termtnal  branches,  supcrSdal 
temporal  and  internal  maxillary. 

I.  The  superior  thyroid  runs  beneath  the  omo-hyoid  and  sterno- 
hyoid and  thyroid  muscles  to  the  gland,  uniting  with  its  fellow  and  with 
the  inferior  thyroid.  It  supplies  the  gland,  the  muacles  in  its  course, 
and  the  followmg-named  branches: 

In)  Hyoid,  to  lower  border  of  bone,  joins  its  fellow. 
h)  Superficial  descending  or  sterno-mastoid  crosses  common  carotid 
to  the  Htemo-mastoid  muscle. 

terior  of  iMyni 
Id)  The  crico-lhipvid  runs  across  that  membrane  and  joins  its  fellow. 

II.  The  Ungual  ascends  to  the  great  comu  of  the  hyoid  bone,  runs 
forward  parallel  with  it,  ascends  to  the  tongue,  and  runs  along  its  under 
surface  to  the  tip.  It  is  at  fiist  superficial,  lying  on  middle  constrictor; 
later  covered  by  digastric  and  stylo-hyoid,  resting  on  the  same  muscle. 
It  then  ascends  between  the  hyoglossus  and  genioglussus ;  finally,  as  the 
raniiie  artery,  it  runs  on  the  lingualis  to  tip  of  tongue,  along  with  the 
gustatory  nerve,  covered  only  by  mucous  membrane.  The  first  i>art  is 
crossed  by  the  hypoglossal  nerve.  The  second  part  is  in  the  triangle 
formed  by  the  diverging  bellies  of  the  digastric  below  and  the  hypo- 

Sloasat  nerve  above.     The  artety  lies  above  the  central  tendon  of  the 
igastric.  below  the  nerve,  and  beneath  the  hyoglossus.     Brancket: 
(n)  Hyoid.  to  upper  border  of  hyoid  bon?,  joins  its  fellow. 
{h)  Dortalit  h'nawe,  from  beneath  the  hyoglossus,  joins  its  fellow,  and 
suuplies  the  tonsil,  epiglottis,  and  soft  palate,  besides  the  tongue. 

(c)  A'uWiMffurt/ninsongenio-jjIossustothegland.  Branches  supply  the 
raylo-hyoid  and  gums,  and  a  twig  joins  its  fellow  across  the  middle  line. 

III.  The  fktoiBl  runs  under  the  lower  jaw  ui)on  mylo-hyoid,  and 
fpw>vcs  the  upper  and  back  part  of  the  submaxillaty  gland.  It  then 
croMws  the  jaw  at  the  anterior  border  of  the  masseter,  runs  over  the 
c-heek  by  the  angle  of  the  mouth,  and  alongside  of  the  nose  to  the  inner 
(■anthus  of  the  eye,  ending  in  the  an^lar  artery,  which  anastomoses 
with  the  nasal  branch  of  the  ophthslmic.     Its  course  is  very  tortuous. 

This  vessel  lies  at  first  beneath  the  digHstrio  and  stylo-hyoid,  but  is 
covered  only  by  the  platysma  where  it  crosses  the  jaw.  In  the  face  it 
lies  on  the  buccinator,  levator  anguli  oris,  and  levator  labii  superioris, 
covered  by  the  platysma,  risorius,  and  Bygomatici.  The  vein  is  external 
and  at  some  distance  from  the  artery,  and  pursues  a  straight  coarse. 
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Blanches  of  the  facial  nerve  crosa,  and  the  intraoTbital  nerve  is  nnder, 
the  arteiy. 

Its  branches  are  the  following :  a  eervieat  group,  including  the  inferior 
palatine,  tonsillar,  submaxillary,  suhmcntal;  and  a^icin^group:  the  in- 
ferior labial,  coronary  apper  ana  lower,  lateralin  nasi,  and  the  angular, 

(a)  The  inferior  or  aseeiidiiig  palalijte  runs  at  first  between  the  stylo- 
glossus and  pharyngeus ;  then  between  the  internal  pteiygoid  and  pbar- 
ynx.  It  crosses  the  superior  cooHtrictor  to  the  eofl  palate,  joins  its  fel- 
low, and  supplies  the  tunail,  Eustachian  tube,  palate,  and  the  mtiscles 

|/i)  The  toimUar  pierces  superior  constrictor  to  tonsil  and  tongue. 

(r)  The  mtbmaxillan/  includes  several  glandular  branches. 

jit)  The  iidnnenl'tl,  the  largest  branch,  runs  beneath  the  jaw,  sending 
twigs  through  the  mylo-hyoid  to  join  the  sublingual.  It  turns  over  ibe 
symphysis,  giving  onsets  U>  the  chin  and  lower  lip,  and  joins  its  fellow 
and  the  inferior  dental.     It  supplies  also  the  muscles  along  its  course. 

[e]  MoKular  branches  are  derived  from  the  vessel  at  every  point,  both 
in  the  face  and  neck. 

(/)  The  inferior  lidnal,  beneath  the  depressor anguli  oris,  joins  mental, 
submental,  and  inferior  coronary. 

{g)  The  coronary  arteries  ramify  between  the  orbicularis  oris  and  the 
mucous  membrane,  the  inferior  joining  iU  fellow  and  the  inferior  labial; 
the  superior,  arising  from  behind  the  zvgomaticos  miyor,  gives  off  the 
artery  of  the  septum,  besides  other  nasal  branches. 

(ft)  Ltiterall*  nan,  to  side  of  nose. 

(i)  Aiiffular  is  the  terminal  branch. 

tV.  The  ooolpltal  artei?  is  at  firat  covered  by  the  digastric  and 
Btylo-hyoid  muscles  and  crossed  by  the  hypoglossal  nerve.  It  then 
crosses  the  internal  carotid  sheath  and  spinal  accessDij  nerve  to  the  in- 
terval between  the  atlas  and  mastoid  process,  lying  here  in  the  occipital 
inwive,  and  then  pierces  the  origin  of  the  trapezius  to  ramify  in  the 
scalp  as  high  as  the  vertex.     Brattchtt  : 

(a)  Miitcular,  all  alon^  its  conisc. 

(6)  The  ittmo-tuaiitoid  branch  enters  the  muscle  witli  tho  spinal  ac- 
cessory nerve. 

(c)  The  mcutoid  branch,  through  the  mastoid  foramen. 

(d )  Priiieept  eereta'g  divides  into  a  superficial  branch,  l^ng  under  the 
splenius.  and  sending  twigs  through  it  to  anastomose  with  the  super- 
ficial cervical;  and  a  deep  branch  beneath  the  com  plexus,  to  Join  branches 
of  the  vertebral  and  profunda  cervicis. 

(e)  A  mrnitngnil  branch  enters  the  jugular  foramen. 

y.  The  posterior  auricular  artery,  restinr  on  the  styloid  pro- 
cess, passes  lieneath  the  parotid  to  the  groove  between  maMoid  and 
auricle,  and  divides  into  two  branches,  the  auricular  and  maslml,  the 
latter  supplying  the  scalp.  This  artery  crosses  the  suinal  accessory  ami 
is  crosBcd  by  the  facial  nerve.  Besides  branches  to  tlw  various  mnaclM 
and  the  parotid,  it  gives  off  the  following:  Dintsp-D  Got)ylc 
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(a)  The  ttylo-mtutoid,  through  the  fonuoeD,  to  the  maataid  cells  and 
tympannm.  In  the  young  subject  &  branch  joins  t]ie  tympanic  trom  the 
internal  masillary  artery  to  form  a  drclc,  firom  which  twigs  pass  U>  the 
tympanic  memlitane.  Another  branch,  in  the  aqueductus  Fallopii,  joins 
tne  petroral  artery  of  the  middle  meningeal. 

(b)  The  auricular,  anaTtomosing  with  branches  of  Xhe  temporal. 

\'t.  The  ascendinff  pharyngeal  ascends  between  phar]>-nx  and  in- 
ternal carotid  to  the  base  of  the  skull,  giving  off  branches  whicb  may  be 
divided  into  three  sets — vii,  (J)  three  or  fovr pliarjpiqfal,  to  the  con- 
strictors, the  lower  joining  branches  of  the  superior  tnyroid,  and  the 
largest  to  the  supenor  constrictor,  supplying  also  the  palate  and  tonsiL 
(2)  Several  meninaeal  branches  entering  the  foramen  lacerum  me- 
diom,  jugular  and  anterior  condylar  foramina.  {3)  The  prtvertfbral 
IvaDclies,  to  the  muscles  and  glands  in  its  course  ana  to  the  vagus  and 
sympathetic  nerves,  anaatomosmj^  wilh  the  ascending  cervical. 

The  external  carotid  divides  into  the  superficial  temporal  and  in- 
ternal maxillary  while  imbedded  in  the  parotid  gland,  the  former  being 
the  smaller. 

Vlt.  The  superfloial  temporal  ascends  to  about  2  inches  above 
the  lygoma,  and  divides  into  the  anlen'or  and  posterior  temporal.  The 
former  supplies  the  muscles,  pericranium,  and  skin  over  the  forehead, 
joining  the  supraorbital  and  irontal ;  the  tatter  runs  upward  and  back- 
ward over  the  side  of  the  head,  anaslomoeing  with  its  fellow,  the  occip- 
ital, and  posterior  auricular.  The  temporal  supplies  the  articulation  of 
the  jaw,  the  parotid,  and  the  muscles  in  its  couree,  and  gives  off  the 
followine- named  bninche*  : 

(a)  "Yhe  Irnnsrrrsr.  facial,  lyine  at  first  between  StcnBOn's  duct  and  the 
^rggma  upon  the  masseter,  and  accompanied  by  branches  of  the  facial 
nerve.     It  joins  branches  of  facial  and  infraorbital. 

ib)  Mulii/e  temporal,  to  the  muscle,  atler  perforating  tcmDoral  fascia, 
grooves  the  squamous  portion,  and  supplies  an  orbital  branch.  It  anas- 
tomoses wilh  the  deep  temporal, 

(c)  The  anterior  anrinilar,  two  or  three,  join  branches  of  the  posterior 
auricular  afler  supplying  fore  part  of  pinna. 

VIII.  The  Internal  maxillary  is  described  in  three  portions— vii. 
maxillar^',  pterj'goid,  and  sphcno-mazillaiy.  The  fitst  portion  runs  be- 
tween the  iaw  and  internal  lateral  ligament.  The  second  runs  forward 
and  npwarJ  upon  the  external  pterygoid.  The  third  enters  the  spheno- 
maxillary fossa  between  t])e  two  roots  of  the  external  pterygoid. 

Branfhen :  from  the  6rBt  or  maxillary  portion  the  tympanic,  middle 
and  small  meningeal,  inferior  dental ;  from  the  second  or  pterygoid  part 


the  deep  temporal,  pterygoid,  masseteric,  buccal ;  from  the  third  or  sphe- 
no-maxdlary  part  the  alveolar,  infraorbital,  superior  or  descending  piJa- 
tine,  Vidian,  ptery^o- palatine,  splie no- palatine. 

(n)  The  tympanic,  through  the  Ulasorian  fissure,  joins  the  stylo-mas- 
tdd  and  the  tympanic  arteries,  and  supphes  a  d«p  mtricvlar  bmnrh. 
(See  Stylo-ma*toid  Artery.)  i ,— „,  Gt.H.)'jlc 
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{b)  The  middle  meningeal  ascends  between  the  roots  of  the  tiariculo- 
temporat  nerve,  through  the  foramen  apinoeum,  &nd  divides  on  enterinf; 
the  cranium  into  an  anterior  and  a  p<MterioT  bianch.  These  ramify  on 
the  inner  surface  of  the  calvaria  as  far  as  the  Irontal  and  occipital 
bones,  uniting  with  the  posterior  and  anterior  meningeal.  Branehes 
pass  to  the  Ga.%crian  ganelion  and  dura  mater ;  througn  the  sphenoidal 
fissure  to  the  orbit;  and  through  the  hiatus  Fallopii  a  petrosal  branch 
passes  to  join  a  branch  of  the  stylo-mastoid  arteiy. 

(c)  The  mtudl  meningeal  enteis  the  forameu  ovale,  sometimes  arising 
from  the  preceding. 

(d]  The  inferior  dental  traverses  the  dental  canal,  escaping  at  the 
mental  foramen.  It  sends  forward  an  incisor  branch  in  the  bone,  gives 
off  to  the  groove  a  mylo-hyoid  branch,  and  unilea  with  its  fellow  and 
with  the  submental  and  labial  arteries.  It  supplies  the  teeth  by  small 
twigs  to  the  roots  from  below. 

(c|  The  two  deep  temporal,  anterior  and  posterior,  join  other  temporal 
branches.  The  anterior  sends  twigs  through  the  malar  bone  to  unite 
with  the  lachrymal. 

(/)  The  pterygoid  branches  supply  the  muscles  of  that  name. 

(7)  The  »uu8efertc  crosses  the  sigmoid  notch  to  the  deep  surface  of  the 
muscle. 

(A)  The  huccat,  on  the  buccinator,  joins  branches  of  the  fadaL 

(i)  The  alvenlar  sends  branches  through  the  posterior  dental  canals  to 
the  molar  and  bicuspid  teeth,  the  antrum,  and  gums. 

(j)  The  in/ranrliiial  arises  with  the  preceding,  traverses  the  canal, 
supplying  the  orbital  muscular  branches  and  an  anterior  dent^,  and.  es- 
caping at  the  infraorbital  foramen,  supplies  the  lachiymal  sac,  sending 
branches  also  over  the  face.  It  joins  branches  of  the  facial  and  oph- 
thalmic arteries. 

(ft)  The  descmdiiig  (or  superior)  palatine  enters  the  posterior  pahtline 
canal,  and  runs  along  the  hard  palate  to  the  anterior  palatine  foramen, — 
thence  through  IStenson's  foramen  to  join  the  naso-palattne  artery.  It 
sends  branches  through  the  accessory  palatine  canals  to  the  soft  palate. 

{I)  The  Viiliaii,  through  its  canal  to  the  phaiyAs  and  Eustachian 
tube,  and  gives  a  branch  to  the  tymgwaum. 

§n]  The  pterygo-palatine,  through  its  canal  to  the  sphenoidal  wntis 
pharynx. 
(11)  The  naxal,  or  iqihenn-iKilaline,  through  that  foTuncD  to  the  sponej' 
bones,  ethmoidal  cells,  and  antrum.     One  large  branch,  the  artery  of  the 
septum  or  naso -palatine,  unites  with  the  terminalJon  of  the  deeoooding 
palatine  artery. 

Describe  the  internal  carotid  arteiT. 

This  is  a  very  tortuous  vessel,  and  at  its  origin  is  farther  from  the 
median  line  than  the  external  carotidj  deriving  the  name  "internal" 
from  its  distribution.  For  description  it  is  divided  into  four  parts:  The 
first,  or  cervical,  extends  from  the  bifiircatioo  of  the  common  carotid  to 
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tlie  carotid  canal ;  tlie  second,  or  petrous,  is  in  the  carotid  canal;  the 
third,  or  cavemoua,  runs  in  the  caverooua  Mnus ;  and  the  fourth,  or  cere- 
bral, is  the  t«rminal  portion. 

Cervical  portion,  relations:  ia  front,  skin  and  faacite,  alemo-masloid, 
digastric,  and  the  styloid  process  with  its  muscles ;  external  carotid  arteiy 
and  its  occipital  and  posterior  auricular  branches;  hj^Melossal,  glosso- 
phuyngeal  nerves,  and  pharyngeal  branch  of  vagus ;  l>ehiud,  rectus 
capitis  anticus  major,  sympathetic  and  superior  laryngeal  nerves;  rxtn- 
nally,  int^niat  jugular  vein  and  vagus,  both  being  in  the  same  sheath 
with  the  artery,  but  having  each  a  separate  investment,  the  nerve  being 
posterior  to,  and  between,  the  artei;  and  vein.  Near  the  base  of  the 
skull  the  spinal  aocesaoiy,  glosso-phaiyngeal,  the  vagus,  and  hypoglossal 
nerves  emerge  between  the  vein  and  artery.  Intenuulg,  phaiynz  and 
tonsil,  ascending  phalangeal  arteiy,  superior  and  extmial  laiyngeal 

The  pelrout  portion  is  at  first  in  front  of  the  t^pannm  and  internal 
ear,  and  then  runs  forward  and  inward  to  the  inner  side  of  the  fora- 
men laccrum  medium,  and  ascends,  accompanied  by  the  sympathetic,  to 
the  cavernous  sinus. 

The  carernouf  portion  lies  on  the  floor  of  the  sinus,  surrounded  by  the 
sympathetic,  the  sixth  nerve  being  external. 

The  oerfbral  portion  pierces  the  dura  mater  internal  to  the  anterior 
clinoid  process,  lying  at  the  inner  extremity  of  the  Sylvian  fissure,  be- 
tween the  second  and  third  nerves. 

Name  uid  dMCribe  the  branches  of  tlie  internal  carotid. 

The  first  portion  gives  off  no  branches.  The  second  sends  a  tympanic 
branch  through  a  foramen  in  the  carotid  canal.  The  third  gives  off  the 
arleria  nvrplactili  to  the  pituitary  gland,  Gasserian  ganglion,  the  cav- 
ernous and  inferior  petrosal  sinuses.  One  of  these  branches  is  the  anlf- 
rviT  meningeal.     It  also  gives  off  the  ophtkaJmic. 

The  nphlhalmie  artery  parses  through  the  ontic  foramen,  below  and 
external  to  the  nerve,  then  crosses  the  latter,  and  runs  beneath  the  supe- 
rior oblique  muscle  to  the  inner  angle  of  the  eye,  and  divides  into  the 
Ax>ntal  and  nasal.  It  gives  off  two  sets  of  branches — vit.  orbital  and 
ocular.    The  orbital  are  the  following: 

(a)  The  hichrymal  runs  above  the  external  rectus  to  the  gland,  send- 
ing several  malar  branches  through  the  hone  to  the  temjKiral  fossa  and 
cheek,  a  branch  back  through  the  sphenoidal  fissure  to  join  the  middle 
meningeal,  and  several  to  the  coitjunctiva  and  upper  [id  to  join  other 
palpebral  vessels. 

(6)  The  supraor&iW,  through  the  notch,  joining  the  temporal  and 
facial  branches. 

(c)  Tlie  ethmoidal  branches,  posterior  and  anterior,  run  through  the 
ethmoidal  canals  to  the  ethmoidal  cells.  The  former  supplies  also  the 
roof  of  the  noAe ;  the  latter  runs  with  the  nasal  nerve,  and  divides  into 
a  meningeal  and  a  nasal  branch.  rjititi7PT>Got)*jlc 
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[d)  The  paipdirfil  branclics,  saperior  and  infenoT,  fonn  archex  on  the 
lids  Detween  the  orbicularis  muscle  and  tarsal  camlsi^ee.  ilic  inferior 
Hendrng  a  branch  to  the  nasal  duct  They  anaatomoee  with  the  orlutal 
branch  of  the  temporal  and  with  the  tnlroorbital  artery. 

(e)  The  frontal,  at  inner  angle  of  the  orbit,  unites  with  the  sapia- 
orbital 

(/)  The  nasai  <Tosse8  the  tendo-oculi  to  kcho'mal  sac,  kod  gives  off 
the  dorsalis  na^  branch.     It  joins  the  angular  arteir. 

(g)  The  mvncular  branches  supply  the  muscles  of  the  eyebaU.  They 
are  superior  and  inferior,  and  belong  to  the  ocular  group.  The  other 
ocular  Dranchee  are — 

(ft)  The  arteria  ceiitralu  retina,  within  the  optic  nerve  to  retina. 

(i)  The  cUiary  pierce  the  sclerotic  to  supply  toe  iris,  ciliary  body,  and 
choroid.  They  are  derived  from  the  ophthalmic  directly  or  from  some 
of  its  branches,  and  are  divided  into  the  anterior  set,  six  to  eight  in 
number ;  the  short,  ten  to  fifteen ;  and  the  long,  two  in  number. 

The  fourth  portion  of  the  internal  carotid  supplies  the  foUoiring 
branches; 

[a]  The  anterior  eeriin-id,  along  the  front  part  of  the  great  longitu- 
dinal fissure,  and  is  joined,  by  the  anterior  commwiMxtting,  with  its  feUov. 
The  two  vea^ls  then,  side  b^  side,  curve  around  the  front  of  the  corpus 
callosum  and  run  back  over  its  up^r  surface,  breaking  up  into  terminal 
branches  which  supi))y  the  antenoi:  cerebral  lobes,  anterior  locus  per- 
foralus,  and  the  optic  nerves, 

[h]  The  middle  cerebral,  along  the  Sylvian  fissure  to  the  island  of 
Reil,  supplying  the  pia  mater  over  the  anterior  and  middle  bbes,  as  well 
as  the  anterior  perforated  space. 

(c)  The  ponterior  crnntnunieating,  running  back  to  join  the  posterior 
cerebral. 

(d)  The  anterior  diorotd,  to  descending  horn  of  lateral  ventricle,  Bead- 
ing branches  to  the  choroid  plexus,  velum,  and  hippocampus  m^or. 

Describe  tbe  subclaviiui  Arteries. 

Each  vessel  is  divided  into  three  parte,  the  first  running  to  the  inner 
maroin  of  the  scalenus  anticus;  the  second,  behind  that  muscle;  the 
third,  from  its  outer  border  to  the  lower  border  of  the  first  rib,  where  it 
becomes  the  axillary  artery.  The  right  and  left  vessels  differ  only  in 
tlieir  fiixt  portions,  the  riglit  arising  behind  the  st«mo-clavicukr  joint, 
from  the  innominate ;  the  left,  from  the  aorta  as  a  {primary  branch. 

Firit  Birtion.  of_  the  Riqht  .Viiic/Hnnn.— Relations:  m  front,  the 
stemo-maaloid,  hvoid,  and  thjTuid  muscles ;  deep  ccn-icnl  fascia  ■  inter- 
nal jugular,  vertebral,  and  right  innominate  veins ;  and  superficially,  the 
anterior  jugular  vein,  some  loops  of  the  sympathetic  nerve  and  its  car- 
diac branches,  the  vagus  and  phrenic  nerves;  Miind,  the  tranaveise 


process  of  the  seventh  cervical  or  first  dorsal  vertebra,  longus  otdli,  re- 
current lar}-ngea],  and  sympathetic  nerve  And  pleura)  Mout,  the  pleun 
,„d™um„l„.r™.  ........Google 
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Flna  Pi.rl!im  of  thr.  T^fl  5»?W.j(yVni.— ReUtiona:  u,  fmul,  the  left 
long  and  pleura,  left  carotid  arteiy ;  internal  jugular,  vertebral,  and  left; 
inDominote  veins ;  vagus,  phrenic,  and  cardiac  nerves ;  and  super6ciall,v, 
the  sI«mo- thyroid,  hyoid,  and  mastoid  muscles ;  lithind,  sympathetic 
nerve,  oesophagus,  and  thoracic  duct,  the  lon^is  cvUi  separating  it  from 
the  spine;  rxtenmVy,  pleum;  inlemalh/,  trachea,  <eBopiiagus,  and  tho- 
racic duct 

Sfvond  Pirtioa  of  the  SvbcUivian. — Relations :  in  froni,  the  scalenus 
anticiis.  phrenic  ner^'e,  aud  the  vein ;  behind  and  lieltnt,  pleura. 

Tlunl  P>r/ion. — Relations:  in  front,  the  clavicle,  subckvius,  cervical 
faKia,  aupraa?apular  artery,  external  jugular,  BUpnutca^ukr  and  trane- 
vene  cervical  veins,  supraclavicular  nen'es  from  cervical  plexus,  and 
the  nerve  to  the  Hubclavius  ;  behindj  the  scalenus  oiedius ;  aliove,  omo- 
hyoid, brachial  plexus;  heloie,  timt  nb. 

Name  and  deacribS^tite  branchea  of  the  anbclaTian. 

They  are  the  vertebral,  thjToid  axis,  internal  mammary,  and  superior 
inien:<Jetal.  Tliey  are  all  derived  from  the  first  portion  on  the  left  side ; 
on  the  right  the  superior  intercostal  arises  from  the  second  portion. 

[.  The  vertebral  enleiB  the  transverse  ioraraen  of  the  sixth  cervical 
vertebra,  ascends  through  those  of  the  other  eeri'ical  vertebne,  and, 
grooving^  the  upper  border  of  the  atlas  from  without,  backward,  and  in- 
ward, piercen  the  dura  mater.  It  then  ascends  to  the  front  of  the 
medulla  through  the  foramen  magnum,  uniting  at  the  lower  bonier  of 
the  pons  with  its  fellow  to  form  tnc  basilar.  The  thoracic  duct  crosses 
the  left  artery.  It  is  at  first  behind  the  internal  jugular  and  its  own 
vein ;  then  between  the  scalenus  anticus  and  lungus  colli.  In  the  for- 
amina it  is  accom^mnied  by  a  sj'nipntlieiic  plexus,  it  is  in  front  of  the 
spiaa)  nerves,  and  it  crosses  the  suboccipital  nerve  on  the  atlas. 

Brnnehet:  the  cerviea/  branches  are  m«xciit<ir,  to  the  deep  cer\ical 
region,  joining  the  occipital  aod  deep  cervical ;  and  the  Inleriil  ^n'ual, 
entering  the  intervertebral  foramina. 

The  eraniiil  branches  include — 

(n)  The  potlrn'or  meningtal,  to  the  falx  cerebelli  and  ccrelwllar  fossw. 

{h)  The  ittttrrinr  rpinal.  along  the  front  orthe  medulla,  joins  its  fellow 
to  form  the  opiier  part  of  the  anterior  me<lian  arterj-  of  the  cord.  This 
In  a  small  vensel  which  runs  in  the  anterior  raeilian  fissure  of  the  eonl, 
lienealh  the  pia  mater,  as  far  as  the  cauda  equina.  It  is  formed  below 
by  offsets  enteriuK  the  intervertebral  foramina,  and  dividing  into  ascend- 
ing and  descending  branches.  It  is  thus  really  a  series  of  short  vessels 
connected  together.  These  branches  are  conlribulcd  by  the  vertebral 
and  ascenditiK  cervical,  intercostal,  lumbar,  ilio-lumbar,  and  lateral  sacral 
from  above  downward. 

{e)  The  poilerior  tpintd  descends  along  the  posterior  nen'c- roots  to  the 
Cauda  equina,  it  is  formed  in  a  similar  manner  lo  the  anterior,  but  it  is 
bitateral. 

(1/ )  The  ponlrrioT  inffrinr  rrirMlar  divides  under  the  cerebellum  into 
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two  branches.  The  inner  runs  to  the  notch  between  the  hemispheres; 
the  outer,  to  their  nnder  surface  and  the  chotoiil  pleius  of  the  fourth 
ventricle,  j'oining  the  superior  cerebellar. 

The  bmilar,  formed  by  the  two  vertebrale,  runs  to  the  upper  bolder 
of  the  pons,  and  divides  into  the  two  posterior  cerebri  It  givee  off 
the  following  branches: 

(a)  Several  Iraiigveree  arten'eg  on  each  aide.  One,  the  auditory,  entent 
the  internal  meatus ;  another,  the  anterior  t'li/erior  ceriitdlar,  to  the  ante- 
rior border  of  the  cerebellum. 

(/>)  The  guperwr  ixrel>eUar,  to  upper  surface,  joining  the  inferior  cere- 

(c^  The  ponterior  cerebrah,  to  under  surface  of  the  posterior  lobes, 
receiving  the  poflerior  eommtinicalinft.  They  give  off  the  pottrrior 
choroid  branches  and  supply  the  posterior  perforated  space. 

The  circle  of  Willis  is  an  important  anastomosis,  formed  in  front  by 
'         '    '  r  cerebrals,  which  are  connected  by  the  short  anterior  con- 


munii-ating  artery,  which  is  only  two  lines  in  length,  and  behind  by  the 
two  |)0£lerior  cerebri,  united  to  the  internal  carotid,  close  to  the  origin 
of  the  anterior  cerebrals,  by  the  posterior  communicating  branches.  In- 
cluded in  this  circle  are  the  lamina  cinerea,  the  tuber  cincreum,  the  in- 
futtdibulum,  the  corpora  albicantia,  the  optic  commissure,  and  the  pos- 
terior perforated  space. 

II.  The  thyroid  axis,  from  the  fore  part  of  the  subelavian,  divides 
close  to  its  origin  into  the  inferior  thyroid,  suprascapular,  and  transverse 
cervical. 

( I )  The  inferior  thyroid,  to  the  riand  behind  the  sjtopathelic  and  the 
common  carotid,  joins  its  fellow  ana  the  superior  thyroid,  giving  off  the 
following  branches: 

(it)  laryngeal,  runs  with  recurrent  nerve ;  (6)  tracheal,  joining  bron- 
chial arteries ;  (c)  (esophageal ;  (</ 1  muscular,  to  the  inferior  oonstrietor 
and  hyoid  depressor  muscles  and  the  sculeni ;  and  (r)  the  asceuding  cer- 

The  Ia'4t-named  runs  between  the  scalenus  anticns  and  the  reoliis 
anticus  major,  joining  the  vertebral  and  giving  other  branches  which, 
with  the  later^  spinal  of  the  vertebral,  help  form  the  anterior  median 
artery  of  the  cord. 

{'2]  The  suprimrnpalar  runs  at  first  between  the  scalenus  anticus  and 
the  St cmo -mastoid,  crosses  the  subclavian,  and  runs  behind  the  clavicle 
to  cross  the  transverse  ligament  of  the  scapula.  In  the  supraspinous 
fossa  it  runs  beneath  the  muscle,  which  it  supplies,  and  terminates  in 
the  infraspinatus  where  it  joins  the  doisol  and  posterior  scapular  artery. 
A  supra-acromial  branch  joins  the  acromio- thoracic  arteir ;  a  bnach 
supplies  the  ehouldcr-joint,  and  another  the  subscapular  fossa. 

1^)  The  truxuvrrif.  cervitnl  divides  at  the  anterior  border  of  the  trape- 
zius into  a  giiprrfieiiil  etrfioal  branch,  ascending  beneath  and  sapplying 
that  muscle,  and  a  poiterior  tatpiihir  running  along  the  posterior  D^er 
of  the  scapula  to  jom  the  subscapular  artery  at  its  inferior  angle,     i 

..(Ic 
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III.  The  Internal  mammary  descends  from  the  under  surface  of 
the  subclavian  along  the  hinder  surface  of  the  costal  cartilages,  i  inch 
from  the  sternum,  as  far  as  ihc  sixth  interspace,  and  divides  into  the 
miudda-phrmic  and  tuperior  epigastric.  At  nrsl,  behind  the  subclavian 
vein  ana  the  phrenic  nerve,  it  lies  against  the  pleura,  but  separated  from 
it  below  by  the  triangularis  stenii. 

BrMchcs:  (a)  Coma  nrrvi pliremd,  lo  the  diaphragm  along  with  the 
nerve,  joins  the  phrenic  arteries. 

{h)  Mfdiitttinal,  to  the  glands  in  the  anterior  mediastinum,  thymus 
gland,  and  areolar  tissue. 

(c)  Pericnrdiue,  to  upper  part  of  the  pericardium. 

M)  Sternal,  to  the  bone  and  triangularis  stemi. 

The  four  preceding,  with  the  bronchial  and  intercostal  arieriea,  con- 
tribute branches  which  unit«  \o  tbrm  the  snbplcnral  mediastinal  plexus. 

[e)  Antmor  inlercoslal,  to  the  six  upper  spaces,  joining  the  aortic 
branches. 

[f)  Anlirior  or  prrforntiiig  brandies,  through  the  spaces,  and  sup- 
plying the  mamuiar>'  gland  and  pectoral  muscles. 

[g)  Mtmruh-phreiiic  pierces  dia])hragin  at  eighth  rib  and  runs  Iwhlnd 
the  cartilages  to  the  last  interepace,  giving  off  the  lower  intercostal 
branches. 

(A)  Suprrior  rpigntlrie  pierces  sheath  of  the  rectus,  sends  a  branch 
to  Join  its  tcUow,  and  finally  joins  the  deep  epigastric. 

IV.  TheBuperior  Interooetal  crosses  in  front  of  the  neck  of  the 
fin)t  rib,  and  supplies  the  first  and  part  of  the  second  interspace. 

Its  pro/imdn  eurvid»  branch  passes  backward  between  the  seventh 
cervical  vertebra  and  the  first  ribj  ascends  under  the  complexus  to  the 
axis,  and  joins  the  princcps  cervicis  and  vertebral  arteries.  ■ 

Dwcribe  the  axillary  artoty. 

The  continuation  of  the  subclavian  is  called  the  axillary  arteiy.  It 
extends  from  the  lower  border  of  the  first  rib  to  the  lower  border  of  the 
n-n-fl  major  tendon,  and  there  becomes  the  brachial.  It  is  described  in 
three  parts ;  the  first,  above  the  pectoralis  minor ;  the  second,  behind  it ; 
and  the  third,  below  it. 

Fir*t  fhrtiiin. — Relations:  in  front,  pectoralis  major,  subclavi us,  costo- 
niracoid  membrane,  acrouiio- thoracic  and  cephalic  veins,  external  anterior 
thoracic  nerve;  li-hi-iii,  first  intercostal  muscle,  first  digitntiun  of  serratus 
magnuB,  posterior  thoracic  nerve;  rxttmaliy,  brachial  plexus;  inttmaHy, 

Srtnnd  Ihrt. — In  front,  pectoralis  m^or  and  minor ;  lirhiiid,  subscap- 
nlaris;  iutrninUy,  vein. 

The  posterior  cord  of  the  pIcKus  is  behind  it,  the  outer  cord  outside, 
and  the  inner  cord  to  its  inner  «de.  The  plexus  thus  surrounds  the  sec- 
ond portion  of  the  artery. 

Tkird  I^rt. — In  front,  integument,  fascia,  pectoralis  minor,  median 
nerve,  its  inner  head,  internal  cutaneous  nerve ;  behind,  subscapularis, 
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IcndoDs  of  )stii«imiu  dorsi  and  teres  mtyor,  mtuculo-spiral  and  circum- 
flex nerves;  externaUy,  coraco-bracbialis,  muscolo-cuUneous,  and  me- 
dian nerves ;  inleraaUy,  the  vein,  brachial  Tense  comites,  ulnar  and 
lesser  internal  cutaneous  nerves. 

Brancka:  fiist  part,  BUj>erior  and  acromial  thoracic;  second  part, 
lonj!  and  alar  thuracic ;  third  part,  subscapular  and  drcumfles,  potite- 
rior  and  anterior. 

(«)  Tlic  mperior  thoracic,  between  pectoralee  to  side  of  cheat,  joins 
the  intcrcoataiij. 

{}>]  The  ncromial  thoracic  divides  into  an  acrominl  branch,  ta  join  the 
mipraacapular ;  a  thoracic,  uniting  with  other  thoracic  branches ;  and  n 
descending,  along  with  the  cephalic  vein,  loetween  pectoralis  and  deltoid. 

(c)  The  long  thoracic,  to  pectorales,  serratus,  and  mamma,  joining  the 
intercostal  arteriea. 

(il)  The  alar  tharade,  to  axillary  glands. 

(fi)  The  mibscamilar,  along  the  lower  border  of  the  Bubflcapularia,  join- 
ing branches  with  the  intercostal  and  posterior  scapular  art«riea.  Its 
dornnlis  ecnpuJcv-  branch  passes  ihrougn  a  tiiangle  formed  by  the  two 
tcrel«s  and  the  triceps,  and  divides  into  three  setA— vii.  doiwl,  to  tiic 
infraspinous  fossa ;  ventral,  to  the  subscapular  fossa ;  and  deeoending. 
to  run  between  the  tereies  muscles. 

(^1  The  drcamflex  arteries  encircle  the  neck  of  the  humerus.  The  pot- 
tenor,  with  the  nerve  and  veins,  pHsses  through  the  quadrangular  spac« 
formed  by  the  triceps,  teretes,  and  humerus,  and  ends  in  the  deltoid  and 
shoulder-joint.  It  joins  the  superior  profunda  and  acromial  arteries. 
The  anterior,  beneath  the  biceps  and  coraco-brachialia,  to  end  under  the 
deltoid,  sends  a  twig  to  the  shoulder-joint  along  the  bicipital  grtMve. 

Describe  the  bracMal  axteiy. 

The  brachial  artery  extends  from, the  end  of  the  axillaty,  at  the  lower 
border  of  teres  m^jor,  to  }  an  inch  below  the  elbow-joint,  dividing  into 
the  radial  and  ulnar  arteries.  Relations:  in /mnf,  integument  and  Uacim, 
bicipital  fascia,  median  basilic  vein,  and  median  nerve ;  behind,  triceps, 
coraco- brachial  is,  brachialis  anticus,  musculo-spiral  Dcrve,  and  supenur 
profunda  artery;  exlemally,  coraco-brachialis,  bleeps,  median  nerve; 
mternaUy,  basilic  vein,  vense  comites,  internal  cutaneous,  ulnar,  and 

Name  and  describe  tbe  brancheB  of  the  brachial  artery. 

(n)  The  siipiriiir  pnt/umla,  along  tbe  musculo-spiral  jfroove,  sends  a 
branch  to  the  shoulder- joint,  anastomosing  with  the  cuwimflex;  ihij 
posterior  articular  artery,  to  ttie  back  of  the  elbow,  joining  the  interosse- 
ous recurrent ;  branches  to  muscles ;  and,  Snally,  the  conlinuadon  of  the 
vessel  inina  the  radial  recurrent  in  front  of  the  outer  condyle. 

16)  The  nutrient  artery,  to  the  humerus,  enters  the  foramen. 

(f)  The  inferior  profiintla,  on  the  inner  head  of  tbe  triceps,  vreom- 
panies  the  ulnar  nerve,  and  divides  into  a  branch  to  tbe  front  of  the  inner 
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coDdyle  and  another  to  the  back  of  it  The  fonner  joins  the  anterior, 
and  the  tatter  the  poeterior  tiloar  recurrent  artery. 

{d)  The  mtiKiuar  branches,  to  the  coraco-brachiahs,  bicepe,  and 
brachialis  anticus. 

(<■)  The  tintulomofica  ma^ia  runs  od  the  braehialis  anticus  inward  to 
form  an  arch  wilh  the  poatenor  articular  under  the  triueps.  This  artery 
funns  anaatomoses  with  all  the  vessels  around  elbow,  excepting  only  the 
radial  recurrent. 

Tlic  brachial  divides,  about  i  an  inch  below  the  elbow,  into  the  radial 
and  ulnar  arteries. 

Deacribe  the  radial  utery. 

It  runs  from  the  bifurcation  of  the  brachial  along  the  radial  side  of 
the  forearm  to  the  wrist,  and  winds  back  to  its  posterior  surface.  It 
then  enters  the  palm  through  the  first  dorsal  interosseous,  and  runs 
across  the  hand  to  form  the  deep  palmar  arch  by  joining  the  deep 
bmnch  of  the  ulnar. 

In  the  forearm,  relations:  t'n  front,  integument,  fascia,  and  supinator 
lonffus;  behind,  from  above  downward,  it  lies  on  the  tendon  of  thebicepa, 
supiuator  brevia,  pronator  teres,  flesor  subliiuis,  flexor  longus  pollicis, 
pronator  quadratus,  and  radius  ;  on  -atnar  gi'de,  flexor  carpi  radialis  and 
pronator  teres ;  ou  radial  side,  supinator  longua  and  radial  nen-e,  its 
middle  third. 

In  the  wrist  it  lies  on  the  external  lateral  ligament,  scaphoid,  and 
trapezium,  and  is  covered  by  the  extensora  of  the  thumb,  cutaneous 
veins,  and  by  filaments  of  the  radial  and  musculo-cutaneous  nerves. 

In  the  hand  it  lies  on  the  nielacarpal  bones  and  interoesei,  covered 
by  the  flexor  tendons,  opponens,  flexor  hrevis  minimi  digiti,  and  flexor 
brevia  pollicis. 

Kama  and  describe  the  brancheB  of  the  radial  arterr- 

In  the  forearm ;  (n)  The  radiid  reciirrfiit,  between  the  supinator  longus 
and  the  bnichialis  anticus,  joins  superior  profunda. 

Ui)  The  vtuKvlar,  to  the  radial  side  of  the  forearm. 

(c)  The  fjiperficinUi  i-nia:  through  the  nuiscles  of  the  thumb ;  some- 
timea  it  ends  in  them,  or  it  may  be  very  large,  or  may  coni])1etc  the 
superficial  arch. 

((7)  The  iititfrinr  ca>-piil  runs  inward  to  join  in  the  anterior  carpal  arch 
with  the  ulnar  branch. 

In  the  wrist :  (*)  The  imslerlor  carpal  joins  the  ulnar  branch,  forming 
the  posterior  carpal  arch.  This  arch  gives  off  the  third  and  fourth  dor- 
saJ  interosseous  branches. 

(/)  The  metacarpal  runs  on  the  second  dorsal  intcra«»)Cous  muscle, 
and  joins,  by  branches,  the  first  sup.  j>erforaiing  and  palmar  digital 
arteries.  It  divides  into  two  dorsal  dieital  branches  for  the  index  and 
middle  fingers,  tlieir  adjacent  sides,  and  it  alw  gives  off  an  inferior  per 
forating  artery  to  the  corresponding  palmar  digital.  Gi)i.)'jlc 
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(a)  Two  doTSfda  poUici»,  aloog  tbe  ddes  of  the  thumb. 

(a)  The  dorgalie  nidicig,  along  the  radial  side  of  the  index  fioger. 

In  the  hand  :  (i)  Tbe  princepg  poUicu,  along  the  ulnar  side  of  the 
first  metacarpal  to  tbe  first  phalanx,  where  it  divides  into  two  branches 
for  the  palmar  sides  of  the  phalanges. 

(j)  The  radiatit  indicJM,  along  radial  border,  palmar  surface  of  index 


fineer. 


,.z)  The  superior  perforating  arteries  pass  back  between  the  heads  of 
tbe  last  three  dorsal  interossei  muscles  to  join  tbe  doisal  interosseous 
arteries. 

(0  Three  or  four  palmar  interosseous  branches  join  the  palmar  digital 
arteries  at  the  finger-clefis. 

Describe  the  ulnar  artory. 

Tlie  ulnar  artery  runs  along  the  loner  side  of  the  forearm  to  the  wrist, 
crosses  the  annular  ligament  and  the  palm  of  the  hand,  and  joins  tbe 
supcrficialis  toIsb  to  form  the  superficial  arch. 

In  the  forearm,  relations:  in  front,  integument,  fascia,  and  superficial 
flexor  muscles,  median  nerve,  and  palmar  cutaneous  branch  of  the  ulnar 
nerve ;  behind,  biachialis  anticus,  flexor  profundus  digitorum ;  ntnar  tiVfc. 
flexor  carpi  ulnaris,  median  nerve  above  and  ulnar  nerve  below;  radi'il 
fide,  flexor  sublimis. 

At  the  wrist  the  nerve  is  internal  to  tbe  artery,  and  the  pisiform  bone 
is  internal  to  the  nerve. 

In  the  hand,  as  the  superficial  arch,  it  is  covered  by  the  skin,  pal- 
marie  brevis,  and  palmar  fascia.  It  resta  on  Ihc  annular  ligament,  super- 
ficial flexor  tendons,  and  divisions  of  the  median  and  ulnar  nerves. 

Name  and  describe  the  branches  of  the  ulnar  artery- 
Forearm  ;  (a)  The  anterior  ulnar  recurrent,  to  front  of  iimer  condyle, 
joiita  the  anastomotica  magna  and  inferior  profunda. 

{/>)  The  ]>mlerior  ulnar  recurrent,  beneath  flexor  sublimis  to  back  of 
inner  condyle,  and  between  the  heads  of  the  flexor  carpi  ulnaris  along 
the  ulnar  nerve;  joins  the  posterior  interosseous  recurrent  and  inferior 
profun'la  arteries, 

(c)  The  inferoMeoat,  to  the  upper  border  of  the  inlerosseotis  mem- 
brane, where  it  divides  into  the  anterior  and  posterior  interosseous  arte- 
ries. The  Jir*t  runs  on  the  Iront  of  the  membrane,  which  it  pierces 
above  the  pronator  quadratus,  to  join  the  posterior  branch  and  the 
posterior  carpal  arch.  It  supplies  the  median  arlay  to  the  nerve,  mus- 
cular branches,  and  the  nutrient  vessels  of  the  radius  and  ulna.  A 
branch  joins  the  anterior  carpal  arch.  The  posterior  intrroueoiu  de- 
scends along  the  back  of  the  forearm,  between  the  superficial  and  deep 
muscles,  ana  joins  the  anterior.  It  gives  ofl'  the  intrroswotis  recurreaf, 
which  ascends  beneath  the  anconeus  lo  join,  behind  iheolcerenon,  in  the 
anasionioitis  at  the  elbow-joint. 
{d)  The  mutadar,  to  the  ulnar  side  of  the  forearm.       >,  C.t.)0'jlc 
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(«)l^e  iwUerwT  and  i>ot(«n'or  carpa/joinsimilar  branches  of  the  radial 
to  form  the  carpal  arcQes,  the  posterior  giving  a  metacaipal  branch  to 
the  little  finger,  ulnar  ude. 

(/)  The  aap  &ranM'>join8  the  radial  to  fonn  the  deep  palmar  arch. 

&)  The  digital,  four,  to  little,  ring,  middle,  and  ulnar  aide  of  index 
finger. 

THE  THORAOIO  AORTA  AND  HB  BBANOHB8. 
Describe  the  thoracic  aorta. 

The  thoracic  aorta  descends  from  the  lower  border  of  the  fifth  to  the  front 
of  the  laal  dorsal  vertebra.  Relations :  m  front,  root  of  left  lung,  peri- 
cardium, and  oesophaguB ;  bdiind,  azygoa  mmor  vein  and  spiDal  column ; 
to  left,  left  lung  and  pleura,  and,  bcloir,  oesopliagus;  to  right,  ixsopbngns 
above,  vena  azygoa  m^or,  thoracic  dnct 
Name  and  describe  the  branches  of  the  tbm-acic  aorta. 

(a)  The  pericardiac,  to  the  pericardium. 

(b)  Thebnmdtial,  to  the  bronchial  glands  and  the  oesopbaguBi  they 
are  also  the  nutrient  vessela  of  the  lung.  The  right  one  arises  from  the 
front  of  the  aorta  together  with  the  left  upper.  The  left  consist  of  an 
upper  and  lower  branch.  The  bronchial  vowels  run  along  back  of  the 
corresponding  bronchus  and  divide  with  the  bronchi,  entering  the  sub- 
stance of  the  lung.  The  right  sometimes  arises  from  the  first  aortic 
intercostal. 

(c)  Foar  or  five  cetimhagtal,  joining  the  inferior  thyroid  above,  the 
gastric  and  phrenic  below. 

{d)  The  potlerior  mediiuttiial,  to  glands  and  areokr  tissue. 

(f)The  intfTcoilal.  These  are  nine  or  ten,  the  superior  intercostal 
from  the  subclavian  Buppl^n^  the  upper  space  or  two.  They  run  under 
the  pleura  and  sympathetic,  the  right  oehind  the  (esophagus  and  tbomeic 
duct.  They  cross  obliquelv  to  the  edge  of  the  rib  above,  running  at  first 
on  the  external,  and  then  between  the  two  sets  of  intercostal  muscles. 

Each  divides  into  two  branches  running  along  the  enntiKuous  borders 
of  the  two  ribs,  and  each  uniting  anteriorly  with  the  corresponding  branch 
of  the  anterior  intercoatals  from  the  internal  mammary.  The  first  joins 
the  Bunerior  intercostal ;  the  last  two,  the  lumbar  and  ei>icestric.  In 
general,  each  lies  between  the  vein  above  and  the  nerve  below. 

A  posterior  branch  runs  from  each,  and  divides  itilo  a  spinal  branch 
to  the  coni  and  a  muscular  branch. 

THB  ABDOMINAL  AORTA  AKD  ITS  BRANCHES. 
Dtidibe  the  abdominal  aorta. 

It  nms  from  the  last  dorsal  to  the  left  side  of  the  middle  of  thehmly 
of  the  fourth  lumbar  vertebra,  there  dividinfc  into  the  two  common  iliaif. 
Relations :  in  front,  lesser  ouentuni,  stomach,  pancreas,  transverse  dno- 
deaum,  left  remd  and  splenic  veins,  perituneuu  forming  mcaenii'O'i 
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aortic  and  solar  plexuses ;  hehind,  recepUcuImn  ch^,  tliondo  duct,  l«ft 
lumbar  veiDS,  and  spine ;  (o  Ok  ri^ht,  eras  of  diaphra^,  vena  CKva, 
great  azygos  vein,  thoracic  duct,  neht  semilunar  gao^lion,  BpUutchmQ 
nerve ;  lo  left,  splanchnic  nerve,  left  semilnnar  ganglion. 

Name  and  describe  Its  br&ncheB. 

Tlie  parkhtl  are— I.  The  phrenic,  a  right  and  a  left,  ITieir  onjrin 
is  inconstant,  from  ihe  aorta  separatelj'  or  in  common,  or  from  one  ofiU 
branches.  They  run  across  the  crura  to  the  under  surface  of  the  di»- 
phragm,  and  each  passes  outward,  behind  the  vena  cava  on  the  right, 
the  (Bsophagua  on  tne  left  aide,  and  divides  inU)  an  inlernnl  branch,  join- 
ing its  fellow  and  the  other  phrcnics,  and  an  external,  joining  the  ioter- 
coatal  arteries,  Koch  supplies  suprarenal  capsular  branches,  the  right 
sending  branches  to  the  liver  and  vena  cava ;  the  left,  to  the  spleen  and 

IL  The  lumbar,  five  on  each  side,  pass  behind  the  psoas  and  sym- 
pathetic, and  divide  into  a  dorial  branch  to  the  back,  also  sending  tiriga 
to  the  spinal  anterior  median  artery  (see  Anterior  Spinal  Branch  of  Ver- 
tihral),_  and  an  abdominal  branch  running  betneen  the  abdomiiuu  mus- 
cles, joining  branches  of  epigastric,  iatercostal,  iliolumbar,  and  internal 


mary. 
[.The 


middle  aaoral,  along  the  middle  of  the  Irontof  thes 


to  the  coccyx,  ioining  the  lateral  sacral  and  entering  Luachka'a  gland. 

The  vaoerat  branches:  IV.  The  ocBllao  axis,  \  inch  long,  divides 
into  the  gattric,  hepatic,  and  tpUitic.  It  is  covered  by  the  lesser  omen- 
tum, rests  below  on  the  pancreas;  on  each  ^de  ia  a  semilanar  ganglion, 
and  on  the  right  the  lobus  Spigelii,  on  the  left  the  stomach. 

(a)  The  giatric  artery  runs  to  the  cardiac  orifice,  thence  to  the  right, 
along  leaser  curvature,  in  the  lesser  omentum  as  far  as  the  pylorus.  It 
supplies  both  surfaces  of  the  stomach  and  the  (esophagus,  anastomosng 
nilh  the  splenic,  hepatic,  and  (esophageal  arteries. 

(/<)  Tlie  hrpiitic  artery  iiasscs  below  the  foramen  of  Winslow  to  the 
pylorus,  then  ascends  in  the  lcs.set  omentum,  anterior  to  that  foramen, 
lo  the  transverse  fissure  of  the  liver,  and  divides  into  a  right  and  a  Irjl 
branch.  Its  pyloric  bruuch  passes  along  the  lesser  curvature  lo  meet  the 
gastric.  Its  cfintie  branch  from  the  rmbt  division  ascends  on  neck  of 
the  gnll-blodder  and  supplies  it  by  two  oranches.  The  other  branch  of 
the  hepatic,  the  giixlro-duoileaalit,  divides  behind  the  lower  jiart  of  the 
duodenum  into  a  superior  panerentico-dnotlrjtnl  branch,  desccndinz  be- 
tween the  pancreas  and  duodenum  to  join  the  inferior  artery  of  the 
same  name;  and  the  gngtro-epiploiea  tlextra,  paa«ng  in  the  omentum 
toward  the  left,  along  the  great  curvature,  to  meet  the  sinistra. 

(c)  The  tpleiilc  runs  tortuously  to  the  left,  along  the  upper  border  of 
the  pancreas,  and  divides  near  the  spleen  into  branches  which  enter  at 
the  hilua,  some  passing  to  the  stomach. 

Branches  :  /'itncreatic.  numerous,  small ;  and  one  larger,  the  p 
atica  magna,  accompanies  the  duct  of  Wirsung.  /  -  i 


PLATE  XVII. 

1.  1.  — To  fnee  pngt  224- 


N  KniiR'lii-s,  llic  liver  linvinB  been  r 
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PLATE  XVIII. 
Fig.  %—Tofacepige2t4- 


The  Cffiliac  Axin  and  iiH  ItniiK^licH,  tlic  ntomach  having  hexM  raided 

and  the  traii9Veri!iii  niFs<x'i>iijn  remnved.  r.irjtra- 1>  Cjt.>t)'jlc 
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Five  b)  sereD  vara  brem'a,  in  the  gaatro-splenic  omentum,  to  great  end 
of  stom&ch,  juininc  the  gastric  and  gaBtro-epipbic  vessels. 

The  gan^o-epipfinea  tinulra  nina  to  the  right,  along  the  great  curva- 
ture, to  join  the  destro. 

V.  The  Buperlcn:  meaenteiio  supplies  the  small  intestine  except 
the  first  part  of  the  duodenum,  as  well  as  the  csecum,  and  ascending 
and  transverse  colon.  Emerging  Irom  between  the  transverse  duodenum 
and  pancreas,  it  crosaea  the  former,  and  descends  in  the  mesentery  to 
the  right  iUac  fossa  with  it^  vein  and  a  plexus  of  nerves.  It  ends  by 
anastomosing  with  its  own  ileo-colic  braouh. 

Branches :  (a)  The  inferior  piiHcreatico-diiodenal,  joining  the  superior 
from  the  hepatic  artciy. 

{b)  Twelve  to  fifteen  vasa  inteslmi  (niuiV  to  jdunaui  and  ileum,  nin- 
ning  parallel  within  the  mesentery,  each  vessel  bilurcating.  These  di- 
vieiona,  uniting  on  each  side  with  theu:  fellows,  form  a  series  of  arches 
from  which  are  formed,  similarly,  secondary  arches  until  there  are  four 
or  five  tiers  of  such  arches,  which  projrressively  diminish  in  size  as  they 
near  the  gut  The  terminal  arches  send  numerous  straight  vessels  around 
the  Kut. 

(c)  The  Heo-eolie  divides  near  the  right  iliac  fossa  Into  two  branches. 
The  inferior  joins  the  termination  of  the  superior  mesenteric;  the  upper 
joins  the  colica  dextra.  It  supplies  the  ileum,  necum,  appendix,  and 
ascending  colon. 

(dj  The  colica  daOra,  to  the  middle  of  the  ascending  colon,  divides 
into  a  lower  branch  joining  the  ileo-colic,  and  an  upper,  which  joins  the 
colica  media.     These  branches  form  arches  from  which  is  supplied  the 

(?)  The  colica  media,  to  transverse  colon,  divides  into  a  light  branch 
joining  the  dextra;  a  lef^  the  sinistra. 

VI.  The  Inferltn-  mesenterio  supplies  the  descending  colon  and  its 
continuation.  Arising  from  the  left  side  of  the  aorta  an  inch  or  two 
above  the  bifurcation,  it  passes  to  the  left  iliac  fossa,  ending  in  the  pelvis 
as  the  superior  hemorrhoidal.     It  gives  off— 

(a)  The  cnlica  linUtra,  to  the  descending  colon,  dividing  into  an  upper 
branch  joining  the  media;  a  lower,  the  sigmoid  artery. 

('()  Tne  miffttnlilj  to  the  fieiure,  joins  the  colica  sinistra  above  and  the 
gaperior  hemorrhoidal  below. 

\c)  The  iHjirri'rr  hemorrhoidiil.  in  the  meso-rectum,  crosses  the  left 
common  iliac  artcry_  and  vein.  It  divides  into  two  branches,  one  on  each 
side  of  rectum,  which  finally  join  the  middle  and  inferior  hemorrhoidal 
arteries. 

Vn.  The  Buprareoala,  to  the  under  surface  of  the  suprarenal  cap- 


inles. Join  branches  of  phrenic  and  renal  ai 


, The  renal,  to  the  hilus,  enters  by  four  or  five  branches  into 

which  each  vessel  divides  close  tii  the  kidney.  They  lie  between  the 
veins  in  front  and  the  ureters  behind.  Branches  pass  to  the  suprarenal 
bodies  and  ureter.  .  Gi.)i.wlc 
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IX.  The  epermatlo,  the  ovarian  in  the  female,  to  the  testides  or 
ovariea  respectively.  Puung  behind  the  pentoneum,  they  croee  the 
ureter  and  psoas,  and  in  front  of  the  vena  cava  on  the  right,  each  uroea- 
ing  also  the  czterDal  iliac  Teasels.  In  the  male  the  voasel  then  nuts 
through  the  inguinal  canal  to  the  t«stis,  joining  the  taxety  of  the  ras 
deferens.  In  the  female  it  runs  in  the  broad  ligament  to  the  ovary,  and 
sends  branches  to  the  broad  ligament,  the  tubes,  and  nteroa 

TtTBi  TT.TAn  ARTERIES  AHD  THBIB  BRANCHES. 

Describe  the  common  Iliac  arteiies. 

Each  runs  downward  and  outward  from  the  division  of  the  aorta  to 
the  lumbo-sacral  joint,  and  divides  into  the  external  and  internal  iliatt. 

Relations:  each  has  in  front  the  peritoneum,  small  intestine,  ureter, 
and  sympathetic  nerve ;  the  left  is  crossed  by  the  superior  hemorrhoidal 
artei? ;  behind  and  to  the  inner  side  of  each  is  its  vein,  the  right  having 
both  its  own  and  the  lefl  vein  between  it  and  the  last  lumbar  vertebra, 
and  external  to  each  is  the  psoas  magnns.  The  right  has  also  the  vena 
.  cava  posteriorly. 

Branches :  small  twigs  to  the  psoas,  ureters,  and  lymphatic  glands. 

Describe  the  Internal  iliac  artery. 

It  descends  to  the  upper  part  of  the  great  sacro-sciatio  foramen,  and 
divides  into  an  anterior  and  a  posterior  trunk. 

Relations:  in  front,  uretor  and  peritoneum  j  behind,  sacrum,  lumbo- 
sacral cord,  companion  vein,  and  the  external  iliac  vein  at  ita  upper  part; 
intemaUy,  the  vein ;  aetemaUy,  psoas  mosde. 

Name  and  describe  its  branchea. 

The  arteiy  divides  into  two  main  trunks,  the  anterior  and  posterior. 
The  posterior  gives  off  the  following  branches : 

(a)  The  Uio-Iumbar,  dividing  behind  the  psoas  into  ao  iliac  and  a 
lumbar  branch.  The  former  su_pplies  the  iliacus  and  a  nutrient  branch 
to  the  bone.  The  latter  supplies  the  psoas  and  qnadnUus,  as  well  a« 
the  cord,  by  a  npinal  branch  entering  the  last  intervertebral  forametr 
It  joina  the  last  lumbar  artery. 

(6)  The  lateral  aacral,  npner  and  lower,  unite  with  the  middle 
sacral  artery,  and  also  give  branches  which  enter  the  foramina  supplying 
the  contents  of  the  sacral  canal,  and,  emerging  at  the  posterior  foramina 
to  supply  the  muscles  and  skin  over  the  sacrum,  jom  the  sciatic  and 
gluteal  branches. 

(e|  The  gluteal,  through  the  great  sciatic  foramen,  divides  into  a  su- 
perficial and  a  deep  branch.  In  the  pelvis  it  gives  off  mascalarbnoches 
and  a  nutrient  artery  to  the  ilium. 

The  tupfrfidal  branch  breaks  up  into  twigs  which  ramily  in  the  glo- 
tous  maximus.  The  ilrrp  snbdivides  into  two  others.  Of  thae,  one 
runs  along  the  upper  boiiJcr  of  the  gluteus  minimus  to  the  anterior  Hi- 


D,g,t,7P:hy  Google 


THE   ILIAC  ABTEEIB8  AND  THEIR  BRANCHES.         227 

perior  spine,  joiniog  the  drcamf ex  iliac  ]  and  the  lower  brancb  passes 
tow&rd  the  great  trochanter,  giving  a  twig  to  the  hip-joint  aod  joining 
the  external  circumflex  artery. 

The  anterior  trunk  of  the  internal  iliac  supplies  tiie  following; 

((/)  The  superior  vesioal  represents  the  pervious  part  of  the  fcetal 
hypogastric  artety.  It  runs  to  the  apex  and  body  of  the  bladder  and  to 
the  ureter,  joins  ita  fellow,  and  gives  off  the  artery  of  the  vas  drferrns, 
which  accompanies  that  struciure  to  the  testis.  It  also  generally  gives 
off  the  [r)  middle  vesical  to  the  base  of  the  bladder. 

(/)  The  inferior  veeloal— vagrinal  in  the  female— joins  its  fellow. 
It  supplies  the  bladder,  prostate  gland,  and  seminal  vesicles ;  in  the  le- 
malc,  vagina  and  rectum. 

O7)  The  middle  hemorrhoidal  arises  with  the  preceding,  and  runs 
to  tlie  rectum  to  join  other  hemorrhoidal  arteries. 

(A)  The  uterine  ascends  in  the  broad  ligament  from  the  cervix  along 
the  side  of  the  uterus  and  joins  the  ovarian  arteiy. 

{(')  The  obtairator  runs  forward  below  the  pelvic  brim,  between  the 
peritoneum  and  pelvic  fascia  below  the  nene,  then  tlirou^ib  the  upper 
part  of  the  obturator  foramen,  dividing  beneath  the  obturator  extemus 
into  an  exlemal  and  an  mtemfil  branch.  Skirting  the  edges  of  the  fora- 
men, they  join  below  with  each  other  and  the  internal  circumflex.  Ilie 
external  also  joins  the  sciatic,  and  sends  a  branch  along  the  ligamentnin 
teres,  through  the  cotyloid  notch,  to  the  joint. 

In  the  pelvis  an  iliac  branch  lu  the  bone  and  iliacus,  apiiliie  branch  to 
the  back  of  the  pubes,  joining  its  iellow  and  the  pubic  of  the  epigastric, 
and  a  vaical  branch,  are  given  off  trom  the  main  tnink  of  the  obturator 
artery. 

The  termination  of  the  anterior  trunk  of  the  internal  iliac  then  divides 
into  two  branches,  the  sciatic  and  internal  pudic  arteries. 

(j)  The  internal  pudio  escapes  from  the  pelvis  through  the  great 
sciatic  foremen,  crosses  the  ischial  spine,  and  re-enters  the  pelvis  by  the 
lesser  foramen,  then  runs  along  the  outer  wall  of  the  iechio-rectal  fossa 
an  inch  and  a  half  above  the  tuberosity,  and  upon  the  rami  of  the  ischium 
and  pubes,  to  the  subpubic  arch,  where  it  divides  into  the  artery  of  the 
corpus  cavemosiim  and  the  dorsal  artery  of  the  penis. 

This  vewcl  is  at  first  in  front  of  the  pyrifonnis,  the  socral  plexus  inter- 
vening, and  external  to  the  rectum.  On  the  ischial  spine  it  lies  beneath 
the  gluteus  maximtis,  the  pudic  nerve  internally.  In  the  ischiorectal 
r<isHn  it  lies  on  the  obturator  inlcmus,  enshcathed  by  the  obturator  fas- 
cia, then  between  the  layers  of  the  perineal  fascia. 

Branches :  (n)  two  or  three  infirior  kemarThoidal,  to  skin  and  muscles 
around  anus. 

(ft)  The  tapiTfia'(fl  perineal  runs  over  or  under  the  tranversus  pcHnei 
to  (he  back  of  tne  scrotum,  sending  branches  to  the  skin  and  muscles  of 
the  perineum. 

(<■)  The  Imnn-enr  perinea/,  Ut  the  parta  between  the  onus  and  bulb, 
joins  ita  fellow.  rj,£,,t,7P  n»Googlc 
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Id)  The  ar<«ry  ({/' fA«  &u7&  rtuiB  b  the  conBtzictor  uiethne,  pierces  tb« 
bulb,  and  sends  a  bnncb  to  Cowper'a  g\iu\A. 

(«)  The  artery  of  Un  corput  eavemo»um  raoa  forward  is  tLe  cenUe  of 
that  bock  afl«r  piercing  toe  cruB  penis. 

(/)  The  domal  artery  of  the  penis  runs  between  sjmpbyas  utd  cms 
perns,  pierces  the  Buspcneory  ligament,  and  runs  along  the  dorsnm  of 
the  penis  to  glane  and  prepuce.  Here  it  is  superficial,  and  lies  between 
the  median  vein  and  the  corresponding  nerve. 

In  the  female  the  pudic  arter;  is  smaller,  but  has  analogous  branches. 
The  superficial  perineal  artery  runs  to  the  labia ;  that  of  the  bulb,  to  the 
bulbus  vestibuli ;  that  of  the  corpus  cavemosum  to  the  corresponding 
part  of  the  clitoris ;  and  the  dorsal  artery  to  the  ^lans  clitoridis. 

ig)  The  soiatlo  accompanies  the  pudic,  resting  on  the  pyriformb 
muacle  and  the  sacral  plexus,  escapes  by  iJie  great  foramen,  and  de- 
scends, midway  between  the  tuber  ischii  and  the  trochanter  m^or,  with 
the  sciatic  nerves.  It  is  covered  by  the  gluteus  raaiimus,  and  joins  the 
sunenor  perforating,  obturator,  and  internal  circumflex  arteries. 

The  branches  are — 

(a)  The  coccygral,  pierciDK  the  great  sciatia  ligament  to  supply  the 
gluteus  maximus  and  the  skin  over  the  sacrum  and  coccyx. 

{h)  The  miucular,  to  the  gluteus  maximus,  joining  the  other  gluteal 
arteries  within  the  substance  of  the  muscle. 

(c)  The  comet  nervi  itchiadid,  in  the  subfltance  of  the  great  atnatio 

\d)  The  aruutomotie,  u>  the  muscles  on  the  back  of  the  bip,  anasto- 
mosing with  the  superior  perforating,  internal  circumflex,  and  {^ut«al 
arteries. 

(e)  The  articular  branches,  to  the  capsule  of  the  hip-jiHiit,  frmn  the 

Describe  the  eztenuil  iliac  arteir. 

It  extends  from  the  division  of  the  common  iliac  to  ihe  mid-point  be- 
tween the  crest  of  the  pubes  and  the  anterior  superior  spine  of  t£e  ilium, 
behind  Poupart's  ligament. 

Uelations;  ia  front,  peritoneum,  subperitoneal  fascia,  sigmoid  flexure 
on  left,  ileum  on  right  side,  lymphatjc  veasels  and  elands,  spermatic  or 
ovarian  vessels,  deep  circumflex  iliao  vein,  genital  branch  of  gcnilo- 
crural  nerve  and,  at  timen.  nrcUr ;  behind,  psoas  muscle  and  iliac  fascia 
and  ils  vein ;  internally,  its  vein  w»d  the  vas  deferens ;  extemaBy,  psoas 
and  iliao  fascia. 

Name  and  describe  its  bianches. 

[a)  The  deep  ejd^astiio  descends  to  Poupart's  ligament,  tlien  >»- 
cends,  internal  to  the  deep  ring,  between  the  transvcrsalis  bstda  and  the 
l>eritoneum.  It  then  pierces  the  fascia  and  enters  the  sheath  of  the 
rectus,  ascending  on  the  posterior  surface  of  the  muscle,  and  dividing 
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into  bmoches  which  join  the  Huperior  epigastric.  The  vas  deferens  in 
the  male,  round  ligaineDt  in  the  female,  croee  the  vessel  on  its  outer  side 
at  the  internal  ring. 

Braoohee :  the  crematteric,  to  cord ;  the  pubic,  to  back  of  pubee,  join- 
ing pubic  of  obturator ;  and  the  mvscular. 

(b)  The  deep  olroiuuflex  iliao  i 
in  a  aheath  of  the  traosveraalia  and  il , 

K*n  of  the  crest,  finally  joining  branches  of  the  gluteal  and  of  the  ilio- 
mbar  arteries  between  the  inUmal  oblique  and  the  tranavergalia.     An 
ascending  branch,  between  the  same  two  muscles,  joins  the  deep  epigastric. 

ABTBBIES  OF  THB  LOWHB  UXTRBMITY  AND  THBHB 


Deacrihe  the  femoral  artety. 

It  continues  the  externa]  iliao  artei;  down  into  the  thigh  to  end  at 
the  opcninK  in  the  adductor  maenua  at  the  junction  of  the  upper  three- 
fourths  ana  lower  one-fourth  of  the  femur.  Its  upper  part  lies  m  Scarpa's 
triangle,  bounded  above  by  Poupart's  ligament,  the  inner  side  formed  by 
the  adductor  longus,  the  outer  by  the  sartoriua.  The  lower  part  runs  in 
Hunter's  canal,  a  depression  between  the  vaatua  intemua  and  the  adduo- 
(ores  DUtgnnB  and  longus,  covered  by  a  strong  fasda  passing  between 
them. 

Relations:  in  front,  fascia  lata,  crural  sheath,  fascia  covering  Hunter's 
eanal,  sartorius,  internal  cutaneous  and  long  saphenous  nerves,  nerve  to 
vasttis  intemus,  and  filaments  of  the  crural  branch  of  genito-crural  nerve; 
brhind,  psoas  magnus,  pectineus,  adductores  brevis,  longus,  and  magnus, 
femoral  vein  and  profunda  veBsels,  branch  of  the  anterior  crural  nerve 
to  pectineus ;  outer  tiik,  anterior  crural  nerve,  vastus  intemus,  and  fem- 
oral vein  below;  inner  side,  sartorios,  adductor  longus,  femoral  vein 
above. 

Nune  and  describe  Its  branches. 

(a)  The  superflolal  epigastric,  throash  the  saphenous  opening, 
ascends  in  the  superficial  fascia  over  the  aDdomen,  joining  other  cpi- 

(fe)  The  Buperfloial  olrotimflex  lllao,  parallel  with  Poupart's  liga- 
ment to  crest  of  ilium,  joins  deep  circumflex  and  gluteal. 

(c)  "rhe  superior  external  pudio  crosses  to  the  lower  abdomen 
over  the  cord,  supplying  the  penis  and  scrotum  (to  labium  in  female), 
and  joins  the  internal  pudio  terminal  branches. 

{a)  "The  inferior  external  pudio  croases  the  pectineus,  jiierces the 
fascia  lata,  and  supplies  the  perineum  and  scrotum  (labium  in  female), 
joining  the  perineal  arleries. 

M  The  musoular  branohes  all  along  its  course. 

(/)  The  anastomotioa  maffna  arises  close  to  the  adductor  open- 
ing, and  divides  into  two  branches:  a  deep,  to  the  inper  .a^^vOt  the 
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knee,  juiuij  tlie  recurrent  tibial  and  articular  arteries,  and  a  Buperfidal 
nhicn  runs  with  the  long  Bapheaous  nerve. 

{a)  The  profunda  artery  arises  from  the  femora]  at  its  oat«r  and 
bacK  part,  1  to  2  inches  below  Foupart's  ligament  It  at  first  runs  out- 
ward, but  afterward  behind  the  femoral,  then  beneath  the  adductor 
longus,  terminating  at  the  lower  third  of  the  thigh  b;  piercing  the  ad- 
ductor tnugnus.  becoming  the  lowest  perforating  artery. 

Itelations:  in /rout,  adductor  longus,  femoral  and  proliinda  veina; 
bthind,  iliacus,  pectineua,  adductores  magnus  and  breviB, 

Branches:  the  external  eircumfifx  runs  beneath  the  sartorios  and 
rectus,  and  divides  into— ascending  branches,  under  the  t«nsor  Taginn  ta 
Join  the  gluteal  and  deep  circumflex  iliac  arteries ;  descending  branches, 
running  upon  the  vasti,  some  passing  beneath  to  the  knee,  to  ioin  the 
articular  artories ;  transverse,  piercing  the  vastus  eztcmus  to  toe  back 
of  the  femur,  and  joining  the  superior  perforating. 

The  internal  ciratmflac  runs  Detween  the  psoas  and  pectineua,  and 
supplies  the  adductor  and  obturator  muscles  and  an  articular  twig  to  the 
hip-joint,  under  transveise  ligament  It  then  joins  in  the  crucial  anas- 
tomosis. 

The  perforating  pierce  the  short  and  great  adductor  muscles  to  the 
hack  of  the  thigh,  anaslomosing  Ireely  with  each  other  and  with  the 
popliteal  below.  The  superior  enters  into  the  crucial  anastomosis.  Hie 
first  arises  above  the  adductor  brevis,  the  second  oppomtc,  the  third  be- 
low it  The  second  or  third  gives  the  nutrient  artery  to  the  femur.  He 
termination  of  the  profunda  is  called  the  fourth  perforating. 

Describe  the  popliteal  artery. 

It  runs  from  the  adductor  opening  to  the  lower  border  of  the  poplit' 
eus,  where  it  divides  into  the  anterior  and  posterior  tibial. 

Belatiuns :  in  front,  femur,  ligamentum  posticum,  popliteus ;  brhind, 
semimembranosus,  fascia,  gastrocnemius,  plantaris,  and  soleus,  poplit^ 
and  short  saphenous  veins,  and  the  internal  popliteal  nerve ;  rndrr  gidr. 
external  condyle,  outer  head  of  the  gastrocnemius,  planlam.  internal 
popliteal  nerve  alMve  i  inner  tide,  inner  condyle,  inner  head  of  the  fran- 
trocnemius,  semimemoranosus,  popliteal  vein,  and  the  internal  pophteal 
nerve  below. 

Name  and  describe  Its  braiiclieB. 

{n)  Musoular  superior,  three  or  four,  to  the  lower  paH  of  the  ham- 
string muscles  to  join  the  inferior  perforedng :  inferior  (sural),  to  the 
uppvr  part  of  the  gastrocnemius,  Diantaris.  aad  soleoB. 

(b]  Outanoous,  to  the  akin  of  the  calf 

Ic)  Articular  superior,  two  in  number,  an  external  and  an  inter- 
nal, wind  around  above  the  condyles  to  the  front  The  ezl«nud  gives  a 
branch  (o  the  eil«ma]  vastun  and  one  to  the  joint,  and  also  forms  an 
arch  with  the  anastomotica.     The  internal  gives  a  teanch  to  the  internal 


p:hy  Google 


hy  Google 


ARTERIES  OP  LOWER  EXTREMITY   AND  BRANCHES.      231 

vaatuB.  Joining  anastomotica  and  inferior  artimdar,  and  another  to  the 
knee-joint,  and  also  unites  with  the  inferior  orticnlar. 

(d)  The  azysoe  extloular  pierces  the  poeierior  ligament  to  the 
Jobt 

(e)  Artdoular  Inferior  wind  aroond  the  tibia  below  the  joint  They 
are  eitemal  and  intemftl,  and  anastomose  with  the  tibial  recmrent, 
anastomotica,  and  other  aitiirular  branches. 

Describe  the  anterior  tibial  artery. 

It  runa  from  the  lower  border  of  the  popliteus,  between  the  heads  of 
the  tibialis  poeticus  and  above  the  interosseous  membrane,  to  the  front 
of  the  leg,  then  descends  as  far  as  the  ankle,  ending  in  the  donalis 

RelatioDB :  in  front,  integument,  fascice,  tibialis  anticns,  eztensores 
proprius  poUicis  and  lonjnis  digitomm,  anterior  tibial  nerre;  behind, 
mterosiseous  membrane,  tibia,  anterior  tibio-tarsal  ligament;  outer  tuie, 
extensores  proprius  pollicia  and  longus  digitomm,  anterior  tibial  nerve ; 
iniier  tide,  tibialis  anticus,  extensor  pioprius  pollicia. 

Name  and  describe  Its  branches. 
{»)  The  reourrent  tibial,  throngh  the  tibialis  antjciu  to  the  knee, 

joins  other  articular  arteries 

(b)  The  muBOular,  u>  the  muscles  and  skin;  very  namerons. 

(cj  The  malleolar,  to  ibn  ankle-joint  Inlemal  joins  corresponding 
branches  of  the  posterior  tibial ;  txlemal  Joins  the  t&raal  and  anterior 
peroneal. 

Describe  the  dotsaliB  pedis. 

It  is  the  continuation  of  the  anterior  tibial,  and  runs  from  the  bend 
of  the  ankle  to  the  first  interosseous  space,  where  it  divides  into  the 
doniiilis  nlllci*  and  plantar  digital.    ■ 

Relations:  i»  front,  skin,  fascia,  inner  tendon  of  extensor  brevis  digi- 
torum ;  behind,  tarsal  bones  and  their  ligaments ;  tibial  aide,  extensor 
propriuB ;  fibular  tide,  extensor  longus  digitomm,  anterior  tibial  nerve. 

Name  and  describe  its  hranches. 

(n)  The  tarsal,  Iicnenth  the  short  extensor,  sapplying  it  and  the 
tarsus  and  joining;  metatarsal  and  peroneal  arteries 

(6)  Tlie  metatarsal,  over  the  bases  of  the  metatarsal  bones,  joins 
the  tarasl  and  external  plantar,  and  gives  off  three  dnnal  interotteovf 
arteriet  which  mn  in  the  out«r  three  inlcrmetatarsal  spaces,  each  di- 
viding opposite  the  metatarso- phalangeal  joint  into  two  dornd  digital 
branches.  Tlicse  arteries  anastomose  at  back  part  of  spaces  with  the 
posterior  perforating,  and  at  front  part  with  the  anterior  perforating. 

(c)  The  dorsallB  alliois  lies  along  ibe  first  in termeta tarsal  space,  and 
■nppllca  both  sides  of  the  great  toe  and  the  inner  side  of  the  second 
*«■*■  r.„„-,G00glc 
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[d )  The  plantar  dlsital  paeses  between  the  heads  of  the  first  dorsftl 
interosseous,  joins  with  the  external  plantar  to  form  the  plantar  aivh, 
and  after  supplying  inner  side  of  great  toe  divides  into  two  Dranchee  for 
the  adjacent  Ndes  of  the  great  and  second  toes. 

Describe  the  posterior  tibial  artery. 

It  runs  from  the  lower  border  of  the  poplit«ua  to  divide,  between 
inner  malleolus  and  heel,  into  the  atcmal  and  internal  viantcir  arteries. 

Relations:  in  front,  tibialis  posticus,  flexor  longus  digitonun,  tibia, 
and  ankle-joiot ;  bdiiiid,  skin,  fastua,  Hastrocnemius,  soleos,  deep  trans- 
verse fascia,  posterior  tibial  nerve.  This  nerve  is  internal  in  its  upper 
part,  but  lower  down  it  is  external  to  the  arteiy. 

Name  and  describe  the  branches  of  the  posterior  tibial  artery. 

(a)  The  peroneal  runs  from  1  inch  below  the  popliteus  to  the  lower 
third  of  the  leg,  and  divides  into  the  anterior  and  potterior  veroneaL  It 
is  covered  by  t)ie  soleus  and  deep  transverse  &scia  ;  in  mint  of  it  ar« 
the  tibialis  posticus  and  interoeaeous  membrane ;  external  to  it,  the  fib- 
ula; and  externally,  as  well  as  behind,  the  flexor  longus  pollicis. 

liie  peroneal  gives  off  musaiiar  branches  and  a  nutrient  artay  to  the 
fibula.  The  anterior  peroneal  passes  beneath  the  interosseous  membrane 
to  the  front  of  the  leg,  and  runs  to  the  outer  ankle  to  join  the  tana) 
and  external  malleolar.  The  posterior  peronml  passes  down  behind  the 
external  malleolus,  and  terminates  in  biunches  {eel^mal  calcanea})  which 
anastomose  with  the  external  malleolar. 

(b)  The  nutrient  artery  for  the  tibia,  from  the  posterior  tibial  close 
to  Its  origin,  is  the  largest  nutrient  art«r7  of  bone  in  the  body. 

(c)  The  muBOular  branohes  to  the  calf-muscles. 

(O)  The  oommunlcatins.  crossing  back  of  the  tibia  to  joio  the 
peroneal  artery. 

(e)  Several  Internal  malleolar,  which  join  the  inner  malledar  of 
the  anterior  tibial 

Describe  the  plantar  arteries. 

They  are  the  terminal  branches  of  the  posterior  tibial.  The  internal 
is  at  first  under  cover  of  the  abductor  (Killicis,  and  then  between  it  and 
the  flexor  brevis  digitorum,  anastomosing  at  the  inner  border  of  the 
great  toe  with  lis  digital  artery. 

The  external,  the  larger,  passes  to  the  base  of  the  fifth  metatarsal, 
then  to  the  space  between  the  fiist  and  second  metatanals,  and  joins  the 
plantar  distal,  (rom  the  dorsalis  pedis,  to  form  the  plantu  arch. 

Describe  the  plantar  arch. 

It  sQDplies  the  muscles,  fascia,  and  skin  of  the  sole  of  the  foot,  and 
gives  oiT  the  poiterior  perforating.  These  pierce  the  three  outer  spaoee 
between  the  heads  of  the  dorsal  interossei  and  join  the  dorsal  interoe- 
seouB  arteries.  i--~  i 
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The  digital,  four  id  number,  supply  the  three  outer  toes  and  the  outer 
h^f  of  toe  second  toe :  the  first  runs  to  the  outer  aide  of  the  little  toe, 
the  others  bifurcate  to  the  adjacent  sides  of  the  fourth  and  fifth,  fourth 
and  third,  third  and  second  toes.  At  the  point  of  bifurcation  escn  sends 
a  small  bnuioh  to  join  the  dorsal  interosseous  ait«rie8  (anterior  per- 
forating). 

THE  VEINS. 
THB  PUIiMONABT  VEINS. 
Describe  tbs  pnlmoiuuT  veina. 

These  are  four  lai^e  trunks,  two  on  each  ude.  which  return  the  blood 
&om  the  lungs  to  the  left  auricle  On  the  right  side  they  nass  behind 
the  Tixht  auricle  and  superior  vena  cava;  on  the  left,  in  front  of  the 
descending  aorta.  The  upper  right  vein  receives  the  branch  &om  the 
middle  lobe. 

THE  SYSTEMIC  VEINS. 
PescrilM  the  tsIiu  of  tbe  heart. 

The  ffreat  oardlao  vein  ascends  in  the  anterior  interventricular 
groove  from  the  apes  of  the  heart  to  the  left  auric ulo- ventricular 
groove ;  along  this  latter  it  runs  to  the  posterior  surface  of  the  heart, 
to  end  in  the  coronary  mnus.     At  its  termination  it  is  provided  with  a 

Three  or  four  poeterior  oardiao  veins  ascend  on  the  left  ventricle 
to  the  einus. 

The  middle  oordiao  vein  ascends  in  the  posterior  interventricular 
groove  to  the  sinus. 

The  lisht  (small)  ooronair  vein  in  the  right  auriculo-ventricular 
groove  to  the  sinus. 

Tlie  coronary  bIhus,  1  inch  long,  is  placed  at  the  hack  part  of  the 
auriculo-ventricular  groove,  on  the  left  side,  and  opens  into  the  ri^ht 
auricle  in  front  of  the  inferior  vena  cava.  Besides  the  foregoing  veins, 
it  receives  the  obliipu  vein  of  Marshall,  which  drains  the  bacic  of  the 
left  auricle.     Its  opening  is  guarded  by  tbe  Thebesian  valve. 

The  other  cardtac  veins  are  several  small  vessels  from  the  front  of  the 
riftht  ventricle,  the  anterior  oardlao  veins,  opening  directly  into  the 
auricle,  and  the  vemm  Tbebeeli,  in  the  muscular  substance,  which 
open  by  minute  orifices,  the  foramina  Thebesii,  near  the  septum  auricu- 

SUFBRIOB  YBNA  OAVA  AND  IHHOMINATB  THINS. 
Dwcrib*  tbe  niperior  tvob  cava. 
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the  upper  cxtremitjea.  It  ia  about  3  inches  long,  and  deaoentb  from 
the  junction  of  the  firet  right  cartilage  with  the  aternum  to  its  tennina- 
tion  in  the  right  auricle,  oppodte  the  upper  border  of  the  third  right 
cartilai^e. 

At  first  it  is  eitemal  to  the  innominate  arteiy  and  internal  ta  the  right 
phrenic  nerve,  partly  covered  by  the  pleura.  It  then  pierc«s  the  peri- 
c^ium  external  to  the  ascending  Borto,  having  descended  in  front  of 
the  right  division  of  the  pulmonary  artery.  It  receives  the  aiygos 
in^or  and  small  pericardiac  and  mediastinal  veins. 

Describe  the  Innominate  veiiu. 
The  innominate  veins,  formed  by  the  nuion  of  the  Bubdavian  and  in- 


Ihe  innominate  vems,  tormed  by  the  niuon  oi  toe  Bubdaviaii  and  in- 
lemal  jucidar  of  each  Bide,  behind  the  inner  end  of  the  clavicle  unite 
to  form  tne  superior  vena  cava.  The  right  vein,  1  inch  long,  descends 
vertically  on  the  right  wde  of  the  innominate  att«iy,  while  the  left,  oiuru 
than  2  inches  in  Icneth,  descends  slightly,  running  U>  the  right,  behind 
the  stemo-hyoiil  and  thyroid  muscles  and  upper  part  of  sternum.  The 
transverse  aorta  lies  below  it 

What  aie  tiie  tribntarlea  of  the  bmomlnate  veint  7 

On  each  side  the  vertebral,  inferior  thyroiii,  and  intenud  mammarj/ 
veins.  The  left  vein  also  receives  the  superior  intenxttal  and  soma 
small  Iht/mic,  mediagtiital,  and  fterioardiae  veins  and  the  thoracic  dut-t, 
while  the  right  is  joined  at  its  origin  by  the  right  lymphatic  duct. 

Describe  the  veitebral  vein. 

This  vein  descends  with  the  artery  through  the  fommina  in  the  tran»- 
verae  processes  of  the  upper  six  cervical  vertehr«ej  crosses  the  subclaviaa 
artery,  and  opens  into  tne  back  part  of  the  vena  innominata. 

It  receives  branches:  from  the  miaela  in  lis  course  and  from  the 
sjiinnl  canal  through  the  intervertebral  foramina;  a  sattd(  vrln  vAich 
accompanies  the  titperior  inlercoslat  artery,  aa  well  as  the  attterwr  verlr- 
hral  and  dee^  cervical  veins. 

The  anterior  vertAral  arises  from  the  plexus  over  (he  cervical  p«rt  of 
the  spine,  and  runs  along  with  the  ascending  cervical  artery.  The  if(>7> 
ceri-iciil  arises  in  the  suboccipital  triangle,  rune  between  the  complexu.H 
and  scmispinulls  an'l  below  the  transverse  process  of  the  seventh  cervi- 
cal vertebra  to  the  vertebral  vein.  It  receives  branches  (roin  the  deep 
spinal  muscles,  and  the  occipital  veins  empty  into  it. 

Describe  the  inferior  tlijnxtid  Teiss. 

These  arise  hy  hraiiches  from  the  lateral  lobes  of  the  thjToid  ghnd, 
and  descend  on  the  trachea  beneath  the  stemo-th,vroid  muscK'a.  They 
anastomose  with  the  superior  and  middle  thyroid  veins,  and  receive 
mophoffeal,  lanfligfol,  and  trarhfnl  branches.  The  left  joins  the  in- 
nominate on  ito  own  side,  sometimes  in  common  with  the  right.     Tlie 
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latter  msf  cmptj  into  the  JQUction  of  the  two  venie  ianominatte  or  join 
the  right  veua  ianomioata. 

Sesciibo  the  intem&l  mamniary  Teins. 

These  are  two  on  each  side,  and  accompany  the  artery,  receiving  cor- 
rrgpoiiding  hranchea,  finally  uniting  to  form  a  single  trunk  which  joins 
the  corresponding  innominate. 

Describe  Uie  saperior  intercostal  vein. 

It  drains  the  two  or  three  spaces  hdow  the  first,  and  enters  on  the 
right  aide  the  large  azygos ;  on  the  led  Nde  it  commuaicates  with  the 
left  upper  azygos  and  joins  the  innominate. 

TSUNS  OF  THE  HEAD  AKD  NBOK. 
Describe  tbe  fitdal  vein. 

Tile  facial  vein  runs  from  the  inner  angle  of  the  eye  to  the  anterior 
border  of  the  masseter  muscle,  then  backward  below  the  jaw,  joining 
the  anterior  diviajun  of  the  Icmporo-tnaxillary  trunk  to  form  the  common 
facial,  which  joins  the  internal  Jugular,  \t&e.nAai,commuii)cntuigbrandi 
alon^  the  frvut  of  the  stemo-mastoid  to  the  anterior  Jugular.  At  its  ori- 
gin it  is  continuous  with  the  angular,  a  vein  formed  by  the  union  of  the 
frontal  and  supraorbital. 

The  frontal  runs  from  the  forehead,  paraUel  with  its  fellow  and  Joined 
with  it  h;  crofe-branclies,  to  the  inner  side  of  the  orbit,  and  joins  the 
npnwrlnlal,  which  drwns  the  forehead,  eyebrow,  and  upper  lid,  com- 
municating with  the  lemporxil  and  ophthalmic  veins. 

The  angular  vein  runs  down  and  alongside  of  the  nose  near  its  root. 
It  receives  some  tnperior  palpebral  and  natal  veins,  and  communicates 
with  the  ophthalmic,  becoming  continuous  with  the  facial. 

The  facial  vein,  in  addition,  receives  the  foUowin)^  tributaries : 

Several  inferior  pnlprbrn}  veins  communicating  with  the  infraorbital ; 

The  ttijierinr  bihlal  vein  and  small  buccal  and  mataeteric  twigs ; 

The  tirep  facial  trom  the  pteiygoid  plexus,  as  well  as  some  parotid 
veins; 

llie  mbmenlal,  receiving  the  veins  from  the  lower  lip  and  submaxil- 
lary gland  and  communicating  with  the  anterior  jugular  vein ; 

The  luhnaxUlan/  veins  Irom  the  gland,  and  the  infm'or  palatine  vein 
from  the  plexus  around  the  tonsil  and  soft  palalc. 

Describe  the  temporo-mudllarr  Teln  (posterior  &cial). 

Tliis  short  trunk,  formed  by  the  (n/iwrii/ and  in/prno?m<cri7/(jru  veins, 
runs  friiiN  ojipijuile  the  conilyle  of  tne  lower  jaw  to  (he  anple  of  the 
jaw,  and  divides  into  an  anicrior  branch  joining  the  facial  and  a  posle- 
rior  branch  running  backward  lo  form  wiih  the  posterior  auricular  the 
external  jugular.  This  vein  is  imbedded  in  the  parotid  gland  external 
to  the  extmud  carotid  art«iy.  r,,r,i,<='i>  Ci(.)OqIc 
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Describe  tbe  temporal  vein. 

The  temporal  is  fonned  by  the  unioo  of  the  tupfrjuial  with  the 
middle  temporal  vein,  and  crosaea  over  the  zygoma  aiia  under  the  pan>- 
tld  to  join  tlie  inteniaj  mazillaiy  vein.  It  receives  the  anterior  aimcu- 
^r,  parotid,  and  transverse  /aaal  veins,  and  tribntariee  (rotn  a  plexua 
around  the  articulation  of  the  jaw. 

The  superjidal  temporal  arises  from  a  plexus  at  the  side  of  the  head 
from  which  proceed  branches  winilar  to  those  of  the  artery.  These  join 
to  form  the  vein. 

The  middle  temporal  vein  arises  from  a  plexus  in  the  temporal  foesa, 
pierces  the  fascia  near  the  zygoma,  and  joins  the  alwve.  This  vein 
receives  an  orbital  branch  and  several  exterwd  palpebral  veins. 

Describe  the  internal  m&zillary  vein. 

The  Internal  maxUlair  vein  arises  frvm  the  ^ter^'goid  plexus  and 
runs  in  company  with  the  first  part  of  tbe  utery,  joinmg  tbe  temporal 
vein  behind  the  rumus  of  tbe  jaw. 

The  pteiyj^oid  plexus  corresponds  to  tbe  second  and  third  parts  of  the 
internal  maxilkiy  artery.  It  covers  both  pterygoid  muscles,  and  reoeivea 
veins  correspondmg  to  the  branches  of  the  arterp — namely,  several  deep 
temporal,  an  alveolar,  inferior  dental,  two  middle  meningeal,  superior 
palatine,  infraorbital,  and  spheno-palatine,  and  a  communicating  vein 
frum  the  inferior  ophthalmic.  The  blood  leaves  by  tbe  deep  tttdal  and 
the  internal  maxillary  veins. 

Describe  the  posterior  auricular  and  occipital  veins. 

The  poaterior  attrioular  vein  descends  over  the  mastoid  process 
and  stemo-mastoid  and  ends  in  the  external  jugular. 

The  oooipital  veine,  two  or  three,  join  the  deep  cervical  vein. 

The  emissary  vein  in  the  mastoid  foramen  connects  the  lateral  nnua 
with  the  most  external  of  tbe  oodpital  veins. 

Describe  the  external  jngnlar  vein. 

It  is  formed  by  the  union  of  the  post«rior  auricular  and  the  posterior 
division  of  the  tempore- maxillary  trunk.  It  descends  obliquely  across 
the  stemo-mastoid,  lying  between  the  platj^ma  and  fattcia.  Aliove  the 
clavicle  it  pierces  the  fascia  and  joins  the  subclavian  at  the  outer  border 
of  the  scalenus  anticus ;  sometimes  it  joins  the  internal  jugular.  It  re- 
ceives the  posterior  external  jug^ar,  anlrrior  jugular,  Iratuverte  eerrt- 
cil,  and  tupratcaptJar  veins.  The  two  latter  correspond  to  the  arteries 
of  the  same  name. 

The  jKilerior  external  jugular  drains  the  oocapital  and  posterior  cervi- 
cal regions. 

The  anterior  ptgtdar  descends  along  the  front  of  the  neck  from  the 
submaxillary  region,  pierces  the  lascia  near  tbe  inner  end  of  tbe  ciavicle, 
and  joins  the  exterasl  jugular,  sometimeo  the  subclavian.  This  vein  and 
its  fellow  are  joined  by  a  cross-branch  just  above  the  sternum,  and  il 
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Describe  tlie  intenul  jngnlar  vein. 

Thu  vein  commenoes  at  the  jugular  foramen  jost  below  the  junction 
of  the  inferior  petrosal  with  the  lateml  Binus,  and  descends  with  the  in- 
ternal carotid,  tnen  with  the  common  carotid,  to  join  at  a  right  angle 
with  the  subclavian  vein  behind  the  clavicle,  thus  forming  the  innomi- 
nate vein.  It  ia  placed  external  to  the  carotid  Teasels,  lying  in  the 
same  sheath  with  each  in  turn. 

It  receives  the  following  tributaries: 

The  eommoii  factnl  hnde  antra)  and  the  middle  thyroid. 

The  tupfn'or  Iht/roid,  which  receives  the  tuperior  laryngeal  and  crico- 
thuniid,  and  Bometimcs  joins  the  common  facial 

The  pharyngeal  vrim.  These  form  a  plexus  od  the  outer  side  of  the 
pbaiynx,  from  which  several  veins  descend  to  join  the  interna]  jugular 
or  common  &cial.     Branches  pass  to  join  the  pterygoid  plexus. 

The  lingwd  veiim,  including  the  raiiiiie,  danal  cnn  of  the  tottgut,  and 
the  vttur  comilft  of  the  lingual  artery. 

(The  inferiar  pe,troial  rintu  ts  regarded  hy  some  auatomistfi  as  the  Gist 
tributary.) 

Describe  tlie  cerebral  veins. 

These  are  divided  into  two  sets,  the  euperfiuial  and  ihe  deep. 

Superficial  veins :  the  mperior,  ten  to  twelve  on  each  side,  coosiet 
of  the  anterior,  middle,  and  poetcrior  veins  which  run  in  the  sulci,  and, 
joining  with  branches  from  the  mesial  aspect  of  the  brain,  empty  into 
tne  superior  longitudinal  sinus.  The  infenor  consist  of  the  middle  cere- 
bral vein,  in  the  Sylvian  fissure,  which  joins  the  cavernous  sinus,  aud  the 
great  anastomotic  vein,  in  the  po8t«rior  branch  of  the  same  fissure,  com- 
municating with  the  middle  meningeal  veins  and  joining  the  superior 
petrosal  sinus. 

Deep  Teloa :  the^  finally  converge  to  two  trunks,  the  ventK  Galeni 
These  run  backward  in  the  velum  interpositum,  the  right  and  left,  lying 
side  by  side,  and  unile  into  the  tmii  magna  (lalvnt^  which  joins  the 
straight  sinus.  I-Wli  vena  Galeni  is  formed  by  the  union  of  the  choroid 
vein  and  the  vena  oirpitrit  tln'iiti,  and  is  joined  by  the  hiitihir  and  other 
EDiall  veins,  while  the  vena  magna  receives  tributaries  from  the  occipital 
lobes  of  each  side  and  from  the  upper  surface  of  the  cerebellum. 

Deaeribe  the  cerebellar  veins. 

The  tuptrior  join  the  Htraight  sinus  and  the  vena  magna  intenially, 
and  the  superior  petrosal  and  lateral  sinuses  externally. 

The  infirjur  euter  the  inferior  petrosal,  lateral,  and  occipital  sinuses 
along  witti  branches  ftum  the  mednlh  and  pons.  .  C\)i.)'jlc 
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Describe  the  eruiial  sinnees. 

(t)  The  superior  lonsitudliiBl  ^dus  U  coDtained  io  tbe  npper 
border  of  the  fall  cerebri,  and  extends  Irom  the  cri§ta  ^alli  to  the  tnr- 
cular  Herophili.  Its  section  is  tnangular,  and  its  cavity  b  crosmd  by 
Keveml  libroua  bands,  the  cbordie  Williaii,  and  contains  some  Pacchio- 
nian bodies.  It  grooves  the  fronUl,  parielal,  and  occipil&l  bonee.  In 
fnmt  a  small  vein  in  Che  furamen  caecum  connects  it  with  the  nasal  veins, 
and  through  the  parietal  foramen  it  communicates  with  the  veins  of  the 
scalp.  The  superior  cerebral  veins  open  into  the  sinus,  lookinic  forward 
contrary  to  the  direction  of  the  blood-current.  At  its  termination  it  en- 
larges and  becomes  continuous  with  the  right  (usually)  or  left  lateral 
sinus.  From  this  dilatation  (the  torcular  Herophili)  a  cruss-bmnch 
passes  to  join  the  strai;;ht  sinus. 

(2)  The  inferior  lonsitudinaJ  siaufl,  in  the  lower  border  of  the 
faU  cerebri,  runs  back  to  join  the  straight  sinus. 

(3)  The  Btradght  sinus  continues  the  inferior  longitudinal  along  the 
lino  of  junction  of  the  fali  with  the  tentorium  backward,  and  joins  ibe 
lateral  sinus  opposite  to  that  in  which  the  superior  longitudinal  ends. 
It  receives  the  vena  magna  Galcni,  some  superior  cerebellar  veins,  and  a 
cross-branch  from  the  torcular  Herophili. 

(4)  The  lateral  sinuses  run  in  the  attached  margin  of  the  tento- 
rium from  the  internal  occipital  protuberance  to  the  juguUr  foramen, 
jirooving,  in  order,  the  occipital,  {Htrietal,  mastoid  portion  of  the  tem- 
poral, and  the  occipital  a  second  time.  Each  ^nus  receives  the  supe- 
rior petrosal  sinus  and  emissary  veins  from  the  mastoid  and  posterior 
condylar  foramina,  as  well  as  some  cerebellar,  diploic,  and  poetenor 
cercoral  veins. 

(5)  The  ooolpltal  bIiiub,  small,  sometimes  double,  is  contained  in 
the  falx  ccrebelli,  and  opens  into  tbe  torcular  above  and  the  lateral  sinus 
below  by  a  branch  on  each  side  of  the  foramen  magnum.  It  recoivee 
some  cerebellar  veins  and  branches  from  the  posterior  spinal  veins. 

(6)  The  oavemous  sinuses,  one  on  each  side  of  the  body  of  the 
sphenoid,  run  from  the  sphenoidal  fissure  to  the  apex  of  the  petrous 
portion  of  the  temporal,  receiving  the  ophthalmic  veins  in  front  and 
joining  the  petrosal  sinuses  behind.  It  receives  the  sphcno- parietal 
sinus,  some  inferior  cerebral  veins,  and  is  joined  with  the  oppcdte 
vess-tci  by  the  circular  sinus. 

(7)  The  oiroular  sinus  consists  of  the  anterior  and  posterior  in(«i^ 
i,  which  join  at  each  end  the  cavernous  sinuses,  thus 


(8)  The  superior  petrosal  sinus  runs  from  the  cavernous  sinu^ 
along  the  upper  border  of  the  petrous  portion  of  the  temporal,  to  end 
in  the  lateral  sinus  at  the  fossa  sigmoidca.  It  receives  the  inferior  cere- 
bral, sunerior  cerebellar,  and  some  tympanic  veins. 

(y)  The  Inferior  petrosal,  in  the  groove  between  the  basilar  (>nxt!» 
and  petrous  portion,  runs  from  the  cavernous  to  join  the  htenl  sintuai 
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9  j  uvular  foramen,  completinj;  the  intenia)  jugular  vein.  (See  onder 
tfmal  tfugidar  Van.)  It  receives  the  auditoiy  aod  some  inferior  cere- 
llar   veins. 

(  1 U)  The  tranBTfirae  (bawlar)  ainus  fa  a  plexus  in  the  dura  mater 
'er  the  basilar  process.  It  joins  the  anterior  spinal  veins  below  and 
le  t^ro  inferior  petrosal  Biauses  lalerally. 

describe  the  ophthalinlc  Teias. 

TTie  8ui)erlor  passes  back  from  the  root  of  the  nose  with  the  oph- 
hnlmic  arteiy  ihrouRh  the  sphenoidal  fissure  to  the  cavernous  sinus. 
^t  its  origin  it  connects  with  the  angvlar  and  tupraorbilal  veins,  and 
«oeWes  the  ethmoidal,  mtiecular,  and  lachrymal,  tfna  eentrala  retina, 
inferior,  and  some  of  the  po«(mor  ciliary  veins. 

The  toferic^  runs  back,  near  the  fioor  of  the  orbit,  to  open  into  the 
cavernous  sinus,  sometimes  joining  the  superior.  It  arises  by  the  union 
uf  some  mtuculiir  and  postfrinr  cdiajy  veins,  and  is  eonnecled  with  the 
pterygoid  pleiuM  by  a  branch  through  the  sphcno-maxilluiy  fissure. 

I>eBcribe  the  diploic  velna. 

They  run  between  the  taUes  of  the  skull  aod  open  into  the  dural 
sinnses  or  extemaUy.  The  larger  consist,  on  each  side,  of  a  frontiiJ, 
through  an  aperture  in  the  supraorbital  noleh,  joininf;  the  supraorbital 
vein  ;  an  occipitnl,  to  the  occipital  veins  or  torcular;  and  lico  trmporal 
— the  anterior,  through  an  aperture  in  the  great  winj(  of  the  sphenoid 
to  join  a  deep  temporal  vein,  and  the  posterior,  through  a  foramen  in 
the  parietal  bone  to  the  lateral  sinus. 

What  ue  the  emiaauy  vbIub  ? 

These  small  veins  connect  the  cranial  sinuses  with  the  veins  outside 
by  means  of  foramina  in  the  hones.     These  are  the  principal:   one 

(n)  Through  mastoid  foramen,  from  lateral  sinus  to  outermost  occip- 
ital vein. 

(b)  Through  posterior  condylar  foramen,  from  lateral  sinus  to  cervical 
vcnouBpleKus. 

(r)  Through  parietal  foramen,  from  superior  longitudinal  to  veins  of 

(il)  Through  a  foramen  in  external  occipital  protuberance  to  occipital 

(r.)  Through  foramen  ovale,  from  cavernous  to  pterygoid  plexus. 

(/)  Through  foramen  Iscenun  medium,  from  cavernous  sinus  to 
phaiyngeal  plexus. 

(;;)  Through  carotid  canal,  a  small  plexus  from  cavernous  sinus  lo 
internal  jugular. 

(A)  Through  anterior  condylar  foramen,  a  plexus  from  occipital  sisus 
lo  deep  cervical  veins.  s'*-' 
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VEINS  OF  THifl  UPPER  TnTTT^HMITY. 
Describe  the  snperfld&l  veins. 

They  commence  Irom  b  plexus  on  the  dorsum  of  the  hand  moatlf,  bat 
to  Bome  extent  frum  the  palm.     Tliey  comprise  the  following: 

The  ulnar,  anterior  and  poelerior,  occupy  corresponding  positions  on 
the  inner  side  of  the  forearm,  and  unite  above  in  the  common  ulnar. 

The  radlaJ  vein  is  situated  on  the  outer  aide,  and  the  median  as- 
cends uesially,  receives  a  deep  median  vein,  and  divides  at  the  bend  of 
the  elbow  into  the  median  basilic  and  median  cephalic. 

The  median  basilic  joins  the  common  tdnar  to  fonn  the  basilic. 
The  bicipital  fascia  separates  it  from  the  brachial  artery. 

The  median  oephallo  crosses  the  eitemal  catuieons  nerve,  and 
joins  the  radial  to  form  the  cephalic. 

The  basilio  runs  along  the  inner  side  of  the  bleeps,  pierces  the  &s- 
cia,  and  Is  continued  upward  into  the  aiillaiy  vein. 

The  oepballo  runs  along  the  outer  side  of  the  biceps,  then  between 
the  pectoralis  miyor  and  deltoid,  piercing  the  costo-coracoJd  n 
to  jom  the  asJUary  rein  below  the  clavicle. 

Describe  the  deep  veins. 

The  deep  veins  of  the  upper  extremity  are  the  venee  oomites.  They 
—n  one  on  each  side  of  iteart«ry  from  tbe  dH—' "  '*•-*• — *■'-'  — "— =— 

ic  Ycnie  comiles  of  the  latter  vessel,  at  t 
_ .  jnularis  mu-scle,  empty  into  the  axillaiy  vi 

The  axillary  vein  runs  iDtemal  to  the  arteiy,  and  reodvca  veins  cor- 
responding to  its  branohea,  as  well  as  the  oephalic. 

The  subolaTian  vein  is  the  continuation  upward  of  the  axillair.  kod 
runs,  at  a  lower  level  than  its  artciy,  from  which  it  is  sepBtat«d  by  the 
phrenic  nerve  and  scalenus  amicus,  to  the  inner  border  of  that  muscle,  to 
join  the  intomal  jugular,  forming  the  innominate.  It  recdvea  the  «x- 
tenial  jugular,  aDd  occasionally  the  anierwr. 

VEINS  OF  THE  TRUNK. 
Describe  the  asygoa  veins. 

The  light  or  vena  axyaoa  majcn-  commences  by  the  right  tuomti- 
ing  lumbar  vein.  Ascending  to  the  thorax  thiooeh  the  aortic  opcnini^ 
and  on  the  bodies  of  the  dorsal  vertobne  to  the  fourth,  it  arches  oti:t 
the  root  of  the  right  lung  and  joins  the  superior  vena  cava  above  the 
pericardium.  It  receives  the  right  tup.  intercofl'il  win  and  the  remain- 
ing right  intercmtal  veins  save  the  Jint,  the  left  ax}/gi>f,  the  ri^hr  tttyim- 
chinl,  and  some  asnphagmt.  porterior  ntedioJitinal,  and  pen'cariliac  veim. 
Below  it  oommunicaieH  with  the  cooimon  iliao  by  meoiiH  of  the  ascend- 
in  clum  bar. 

The  left  lower  (small)  azysoe  vein  commenct's  as  the  frft  rnvnuting 
hinJuir,  and  ascends  through  the  It-H  crus  and  atiing  thu  s|>iueituUt« 
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ninth  donal  Tcitelm.    It  tkim  ooms  to  the  li^t.  beliiad  the  mM*. 
"rw«  tike  fa«B«r  tliret  or  .fr»- 

The  Isft  nppor  acysns  v«d  k  fbmed  b;  tht/oartk  iiUarvtl'iI  to 
the  tiffhth,  inchiMTe.  and  jainE  the  hrre  airgria.  It  Tetvires  the  mnli- 
astinai  bnuiches.  If/t  invuJiial  Tein,  and  coBUDODkaiee  ahore  with  the 
left  ntpfrioT  mtercottai 

The  interoMial  tnn*  li«  ahofc  the  ul«rie&  Hie  fina  joins  tb«  tnoom- 
inate  or  verlebral ;  the  rest  join  (be  azyeos  Teina.  the  two  or  three 
upper  nnitiii^  to  form  the  sapeHor  ini«rn«ul.  Thej  receive  bnaAf» 
from  the  Teitetrs  aod  the  adjacfut  miuC'lcs. 

The  bronekial  m'nt  retuiD  piit  of  the  bkxoj  from  tlie  hruochial  ane- 
rie&  The  right  jobs  the  vena  azypjt  major:  the  left,  (be  left  npper 
aiygoa. 

DoBciibe  the  tpinal  mutt*  trttna. 

(a)  The  donal  Bpinal  reins,  from  i)ie  iJiio  and  ■niui'lee.  fofiD  a 
plexus  over  the  arches  vf  the  vertebne.  wiih  a  mediaii  loniiiiuiliDal  veit- 
uel  over  the  minous  prooe»it«.  Branches  fai^  to  the  inierco^taL  lumbar, 
and  vertefaral  veins. 

(6)  The  vans  basts  vertebne  ran  in  cuult  in  the  hodira  of  the 
vertebne.  and  emerge  bf  a  nnsle  ur  double  orific*'  into  ilie  t-piiial  canal 
to  }<Aa  the  tnnsveree  tRancb  vhich  oonnectB  the  aoieriur  longitudinal 

(c)  The  anterior  longlttidinal  sidnsl  veiiuf  are  (wo  pleiifcmn 
IrunkB,  one  on  each  side  of  the  poMerior  common  lii;amcnt  thr(>ughouT 
its  whole  len^h.  The;  are  dilated  oppodte  ibe  bodieti.  and  joined  h}' 
branches  beneath  the  li|nmenL  Aliove  they  eotnmuiiirale  with  the 
baailar  Hinus.     Bmncbes  aliui  piUB  out  at  the  foramina  on  each  side. 

('/)  The  posterior  longitudinal  spin&l  veins,  one  on  eaeh  siile. 
run  between  the  dura  and  the  jiosterior  wall  of  the  Bi>inal  ean^  Crose- 
branches  join  them,  and  they  communicate  with  the  occipilxl  sinus  and 
the  dorsal  spinal  veins,  and  with  the  anterior  lonKiiudiiial  }>y  brandies 
through  the  same  intervertebral  notehes. 

(«)  The  veins  of  the  oord  run  Ittrtuouely  in  the  pia  mater,  one 
larger  vein  along  the  anterior  fij«ure.  They  join  into  several  irunkf 
above,  which  empty  into  the  cerebellar  veins  or  the  inferior  pctniKil 

Deacribe  tbe  lafoitor  v«iui  »t». 

This  kr^e  trunk  arises  at  the  6fth  lumbar,  by  the  union  of  the  two 
(wmmon  iliaca.  It  ascends  to  the  rieht  of  the  aorU,  proovee  the  poste- 
rior border  of  the  liver,  pierces  the  diaphrasm.  is  enclosed  by  the  seruiis 
layer  of  the  pericardium,  and  empties  into  the  right  auricle.  The  Kii- 
stachian  valve^anls  its  oriUce.     It  receives  ilie  followinK  tributaries: 

ta)  The  lumbar,  c<>rn.'S|>onding  to  the  arteries.  >^'h  arises  by  ihc 
tmion  of  an  anterior  branch  from  the  abdominal  wall  and  a  noiderior 
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from  the  dorsal  plexus,  muscles,  and  spinal  canal  They  ran  inward, 
btmeatb  the  psoas  muscles,  and  on  the  left,  side  behind  the  aoit«,  and 
open  into  the  oack  of  the  inferior  vena  cava.  Above  and  below,  cxoai- 
Inanches  unite  these  veios,  formioK  the  ateending  lumbar,  which  is  con- 
tinued up  into  the  aiygos  vein.  This  last  also  connects  together  the  ilio- 
lumhar,  latoral  sacral,  and  common  iliacs. 

(()  The  spermauo  forma  within  the  spermatic  oord  a  plexus,  the 
spennalic  or  pampiniform,  which  runs  with  the  spermatic  artery  throuxb 
the  inguinal  canal,  ending  !n  several  \-essels  unilinR  Into  a  single  tniiik. 
This  vein,  the  spermatic,  ascends  on  the  psoas  behind  the  peritoneum, 
and  joins  the  vena  cava  on  the  right,  the  renal  vein  on  the  left  side. 

In  the  female  its  analogue,  the  ovBiriaii  vein,  forms  the  pampiniform 
plexus  in  the  broad  ligament  and  runs  with  the  artery. 

(c)  The  renal  veins  run  fromthehilusof  the  kidney,  in  front  of  the 
arteries,  to  join  the  vena  cava  at  a  right  angle.  The  left  is  longer  and 
crosses  the  aorta.  This  vein  receives  some  small  suprarenal  branches 
and  also  the  spermatic  and  suprarenal  veins. 

(rf)  The  suprarenal  run  from  the  euptarenal  bodies  to  the  vena  cava 
on  the  right,  the  renal  on  the  left  side. 

(e)  The  inferior  ptirenlo,  two  on  each  side,  run  with  their  arteriea. 
Tiie  left  pair  often  joins  the  suprarenal  vein. 

(/)  The  hepatic  veins,  two  or  three,  join  the  vena  cava  at  the 
groove  in  the  liver  through  which  the  latter  paseee.  Several  smaller 
veins  empty  separately.  They  return  the  blood  from  (he  liver  brought 
Jl^  the  portal  vein  and  the  hepatic  artery. 

Describe  the  common  Ulac  Teins. 

Formed  by  the  junction  of  the  exteraal  and  Internal  iliacs,  they  nin 
from  the  base  of  tne  sacrum  to  the  upper  part  of  the  fifth  lumbar  ver- 
tebra, and  unite  to  form  the  inferior  vena  cava.  The  right  is  the  nhorter, 
and  is  at  first  behind,  later  to  the  right,  of  its  artery,  while  the  left  is 
internal  to  its  own  artciyi  then  behind  the  right  iliac  artery.  The  com- 
mon iliacs  receive  the  following  tributaries: 

The  llio-lumbEu',  from  back  of  the  abdomen,  muscles,  and  spinal 
canal,  runs  beneath  the  pxoas  to  the  lower  part  of  the  common  iliac.  Ii 
communicates  with  branches  of  the  lumbar  above,  lateral  aacrol  below. 

The  two  middle  saoral,  one  on  each  side  of  the  artery,  anastomoee 
with  the  Uteral  sacral  and  hemorrhoidal  veins,  and  unit«  into  a  single 
vessel  which  joins  the  left  common  iliac  vein. 

VMNS  OF  IiOWUK  EIXTRBMITT. 
Describe  the  saperflcial  veins. 

On  the  dorsum  of  the  foot  is  a  plexus  which  receives  the  digital  veins, 
and  forms  an  arch  from  which  emerge  the  internal  or  lone  and  the  ex- 
ternal or  short  saphenons  veins. 

Tlie  long  aapbenoua,  from  the  inner  part  of  the  plexus,  nins  iu 
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front  of  the  inner  malleolus,  tioog  vith  the  long  saphenous  nerve,  be- 
hind the  inner  border  of  the  tibia  and  condyle  of  the  femur;  thence  up 
along  the  antero-intemol  part  of  the  thigh  to  join  the  femoral  vein  at 
the  saphenous  opnine.  It  communicates  with  the  deep  pluitar,  both 
tibial,  and  the  temoral  veins,  and  receives  superficial  plantar  and  cuta- 
neous branclicH,  and  the  tuperficitd  circumjiex  iliac,  epigoMlric,  and  aUer- 

Tn«  short  saphenous  vein  ascends  behind  the  outer  malleolus,  and 
external  to  the  tciido  Achillie,  with  the  cxtenial  saphenous  nerve,  and 

fierccs  the  di'cp  fascia  in  the  popliteal  space  to  join  (he  popliteal  vein, 
t  receives  branches  trom  the  heel  and  back  of  the  leg  and  Irom  the 
deep  veins  and  the  long  saphenous. 

Describe  tlie  deep  velUB. 

The  deep  veins  are  the  mue  eomite*  of  the  arteries.  The  l>oeterIor 
tibial  veina  receive  the  peroneal,  and  join  the  anterior  tibial  to 
form  the  popliteal.  This  vessel  then  ascends,  crossing  soperfid^  to 
the  artery,  from  the  inner  to  the  outer  wde,  and  becomes  the  femoral  at 
the  adductor  opening.  It  receives  the  external  taphenotu  and  reins  cor- 
responding to  the  arterial  branches. 

The  femoral  vein  accompanies  the  arter}-,  and  becomes  the  external 
iliac  at  Poupart's  ligament.  It  is  at  first  outside,  then  behind,  and  at 
its  termination  internal  to,  the  artery.  It  receives,  in  its  lower  part, 
veins  corresponding  to  the  branclics  of  the  euperficial  femoral  artery ; 
the  lonff  laphmoiu,  and  the  profunda  vein.  The  latter  is  formed  by 
the  union  of  the  vrnte  comiUt  of  the  offsets  of  (he  profunda  arteiv. 

The  external  lliao  runs  to  join  the  internal  Iliac  near  the  lumbo- 
sacral  articulation,  being  at  first  internal  to,  later  behind,  the  artery.  It 
receives  the  dfv^  circiimflKC  iliac,  the  t/nj)  epigastric,  and  a  pvbic  vein. 

VmNS  OP  THE  PELVIS. 
Detcribe  the  lutenul  HUc  Teiu. 

It  accompanies  the  artery,  lying  behind  and  to  its  Inner  side,  to  join 
the  eitemal  at  the  base  of  the  sacrum,  fonning  the  common  iliac.  Its 
(ribiitaries  corrcsjiond  to  the  branches  of  the  artery  in  a  general  way. 
Thun,  It  receives  the  following  : 

Iha ghttrtil,  tdii/ii;  and  tlic  liliirulor;  the  hUnd smra},  which  form 
■A  plexus  on  the  sacrum  and  ojien  into  the  Internal  iliac  at  Mcveral  points ; 
the  iiilernnl  imdic,  which  receives  branches  corrcBponding  to  the  pnVn»«/ 
branches  of  the  artery  wid  commences  us  the  m'n  of  ike  mrpiti  caver- 

The  dori'd  rein  of  the  peiiin,  at  fintt  two  veins,  these  uniting  Into  one. 
which  runs  Imck  between  the  two  domal  arteries  in  a  median  firuoye. 
passes  below  ihe  sulijiufaic  lignnicnt,  and  divides  into  two  veins,  joining 
each  side  of  (he  prostatic  |>1cxu.i.  and  each  division  communicating  witli 
the  ulturator  and  pudic  veins  of  encli  side.  -^Ic 
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The  visceral  veiiiB  are  larger  tlian  the  arteries,  and  oommnnickte  £redr 
with  one  another,  so  as  to  lorm  a  eeries  of  plexuses  aa  followB : 

The  prostatic  jAexta,  continuons  above  with  the  veaical  plexus,  is 
formed  D^  the  dorsal  vein  of  the  penis  and  branchea  from  the  proeUtc 
and  ita  vicinitj'.  It  commtmicates  with  the  radicles  of  the  padic  van. 
This  ptexna  has  its  analogue  in  the  female  around  the  urethra,  which 
I'eceiveB  the  domal  vein  of  the  ditorv. 

The  tieriad  plexut  extends  OTer  the  body  and  base  of  the  bladder,  and 
mmmunicates  with  the  proetatic  and  hemoirhoidal  plexnacs ;  vagiaat  in 
female. 

The  hemorrhoidal  plexm,  in  the  wall  of  the  lower  rectum,  beneath 
the  muooua  ooat,  sends  out  tuperior,  middk,  and  inferior  hemorrhoidal 
veins,  which  follow  the  corresponding  arteriee,  and  communicates  freely 
with  the  other  plexuses. 

The  vaginal  p^eciu  surrounds  the  lower  part  of  the  vagina,  and  com- 
municates with  the  vesical  and  hemorrhoidal  plexuses,  and  the  vterine 
plexu*  empties  into  the  ovarian  vein. 

THB  PORTAIi  ST8TBU, 
Describe  the  portal  system  of  veins. 

The  portal  vein,  3  inches  lonc;  arises  from  the  union  of  iha  s|denic 
and  superior  mesenteric  veins  behmd  the  bead  of  the  pancreas,  and  as- 
cends behind  the  duodenum  and  between  the  layers  of  the  lesser  omen- 
tum. Here  it  runs  behind  hepatic  arteiy  and  bile-duct.  Accompanied 
by  the  hepatic  plexus  of  nerves  and  lymphatics,  all  enckjoed  in  Gluaon's 
capsule,  it  then  enters  the  transverse  fissure,  forming  near  the  right 
end  the  "sinus,"  and  divides  into:  a  noA/  branch,  lo  the  right  Irtie, 
which  distributes  branches  entering  the  hepatic  substance  with  hepatic 
arterial  branchea  and  ducta;  and  a  It/t  branch  distributed  like  the  nghL 
To  it  are  joined  the  obliterated  umbilical  vein  and  the  ductus  venosus. 

The  vena  portse  receives  the  following  tributaries ; 

The  superior  mesenterlo,  corresponding  to  the  artery  of  the  same 
name,  receiving  also  the  right  ganlro-efnpline  vein,  besides  branches  ac- 
companying tliose  of  the  artery.     It  joins  the  splenic  vein. 

The  sptenio  arises  bf  five  or  six  vessels  uniting  at^cr  leaving  the 
hilus,  and  runs  to  the  nght  below  the  artery,  joinmg  the  above  at  a 
right  angle  to  form  the  vena  portse.  It  receives  the  t»un  breeia,  hti 
gatlro-qHphie,  and  pancreatic  braneha,  and  BometioKe  the  inferior 
mesenteric  vein. 

The  Inferior  meaeoterio  vein  corresponds  in  brmnches  and  courae 
to  the  artery,  and  empties  into  the  angle  of  junction  of  the  two  pn- 
ceding. 

The  pylralo  runs  with  the  pyloric  branch  of  the  hepatic  artery,  and 
joins  the  vena  portse ;  also  the  vena  ooronarla  ventrlouli,  maning 
with  the  gastric  artery  and  receiving  (Esophageal  branebeii,  joins  the 
vi'na  porta!  above  the  former.  Cii.HWIl' 
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TTTBl  ABSOKBEINT  SYSTE3f. 

The  absorbent  system  ooDSuts  of  Teawla  resenibliiir  this-waDed  veuis, 
tbe  lvmj>hatia,  int«rmpted  at  interrais  by  the  h/mphatie  ginnd*.  The 
lymphatics  of  the  alimentair  canal  are  railed  lacUah.  AD  these  ves- 
sels converxe  to  two  priuciiMl  tnmks,  the  tkoradc  duct  and  the  right 
If/mphatic  duet,  which  open  into  the  la^e  reiiie  at  the  root  of  the 

Deaeribe  the  thoncle  dnct  and  zi^tt  Ijmphatte  dnet. 

The  former  begins  by  a  dilatation,  the  rfceptaaJum  ^j/Ii,  at  theseoond 
lumbar  vertebra,  where  tbe  lacteau  and  lower  lymphatica  miite.  It  is 
placed  behind  or  to  the  right  nde  of  the  aorta  at  its  origin,  and  ascends 
Detween  it  and  the  right  eras  ta  the  thorax,  lying  on  the  front  of  the 
dorsal  vertebne.  between  the  aorti  and  vena  azygoe  major.  It  then 
runs  upward  toward  the  left,  behind  the  aroh  of  the  aorta  (at  the  fonrth 
dorsal  v.),  then  between  the  ceeophagus  and  left  subclavian  artery,  and 
at  the  seventh  cervical  vertebra  it  arches  over  the  pleura  to  join  the 
angle  of  noion  between  tbe  left  subclavian  and  internal  jnsnlw  veins. 
It  receives  the  absorbents  from  the  whole  body  excepting  tho»e  of  the 
right  npper  limb  and  right  half  of  the  head,  neck,  chest,  heart,  part 
of  the  upper  surface  of  the  lirer  and  right  lung. 

The  right  lymphatla  duot  collects  the  lymph  from  the  parta  just 
mentioned  above.  It  is  only  )  an  inch  or  k«a  in  length,  and  empties  on 
ihe  right  side,  at  a  point  corresponding  to  that  where  the  thoracic  dnct 
empties  on  the  left  side. 

Describe  tke  lympluttes  and  Irmplutlc  ^uids  of  the  lower  Umb. 

The  lymphatics  are  arranged  in  a  nipfrfiatd  and  a  deep  set.  Tlie  for- 
mer open,  in  general,  into  the  mpirfianl  mfruinttl  glands ;  the  latter  Into 
the  wrp  iiiaui'nnl  glands.  The  snperficnal  follow,  in  a  general  wav,  the 
course  of  the  long  saphenous  vein ;  the  deep  accompany  the  deep  blood- 
vessels, and  in  the  lee  enter  the  popliirtil  ginnil*;  in  the  gluteal  and  ad- 
ductor region  some  enter  the  internal  iliac  glands. 

Tlie  superficial  l^nnpbatics  of  the  lower  part  of  the  trunk  also  join 
the  superficial  ingninal  glands.  The  snjterficial  lymphatics  of  the  penis 
enter  tne  superior  set  of  superficial  inguinal  glands;  the  deep  run  under 
the  pubic  arch  to  join  the  internal  iliac  glands.  The  superficial  lym- 
phatics of  the  scrotum  join  the  superficial  inguinal  glands.  In  the 
female  external  genitalia  a  similar  disposition  obtains. 

The  tiipfrjicint  inffvinnl^landi.  ei^ht  or  ten,  consist  of  a  gupert'or  or 
oblique  set  m  the  line  of  rooparlB  ligament,  and  an  infrn'or  or  vertical 
set  lying  around  the  upper  pan  of  the  saphenous  vein.  EfTeront  vessels 
join  the  deep  ingninal  and  external  iliac  glands. 

The  four  or  five  popiilfal  glands  snrrounJ  the  veesels.  and  receive  the 
deep  and  some  sopmicial  nl^rbents  of  the  leg.  ^  Gt.)0'jlc 
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The  dtep  inguiual  glandt  lie  around  the  femoral  veeseb  \  imt  at  tbe 
crunl  ring  u  conetant. 


They  indude  the  fbllowing  r 

Six  or  more  aUemul  iliac  ehuids  sorround  these  vemels. 

Numerooa  iiUenud  iliac  glaDda,  and  sacral  glands  an  the  face  of  the 
eacrum. 

The  lymphatics  of  the  bladder  enter  the  internal  iliac  glutda  with  the 
proilatv:  branches. 

The  lymphatics  of  the  utenu,  with  thoae  of  the  eaguia,  to  the  iotenuJ 
iliac  glands. 

The  Ivmphatics  of  the  raUum  enter  the  eacral  glands. 

The  hintbar  glands  comprise  a  middle  and  two  lateral  groups.  'Hie 
former  lie  around  the  aorta  and  vena  cava,  the  latter  beneath  toe  peoaai 
Most  of  the  efferent  vessels  join  to  form,  on  each  side,  the  lumbar  fym- 
phalie  trunk,  which  runs  into  beginning  of  thoracic  duct. 

The  lymphatics  of  the  kidney,  deep  and  superficial,  join  the  middle 
lumbar  set  after  teceiving  the  suprarenal  lymphatics  and  some  frnm  tbe 

The  lymphatics  from  the  Uttit^e*,  superfioial  and  deep,  through  the 
inguinal  canal,  in  the  cord,  to  join  the  lumbar  glands. 

The  deep  lymphatia  of  the  abdominal  loaB  receive  otheiB  from  the 
spinal  canal  and  muscles,  and  join  tbe  lateral  lumbar  glands.  At  the 
upper  part  they  enter  the  sternal  glands. 

About  one  hundred  and  Gfty  metentrrw  glands  lie  between  the  layers 
of  tbe  mesentery  m  tbe  arterial  arches  and  around  the  superior  mesen- 
teric artery. 

The  lacteali  form  one  plexus  beneath  tbe  mucous  membrane  and  one 
in  the  muscular  coat,  and  leave  the  intestine  at  the  attachment  of  the 
mesentery  to  enter  the  mesenteric  glands,  and,  emerging,  join  the  efferent 
vessels  Irom  the  cteliac  glands  and  form  a  single  trunk.  This  intestinal 
lymphatic  trunk  joins  the  thoracic  duct. 

Sixteen  to  twenty  ca-Uac  glands,  around  the  cceliac  axis  and  adjacent 
aorta,  receive  the  lymphatica  from  tbe  stomach,  spleen,  pancreas,  and  a 
large  part  of  the  liver. 

The  lymphatics  of  the  ttomnch  traverse  the  gastric  glands  at  the 
greater  and  lesser  curvature  and  join  tbe  coeliao  glands.  From  the 
letl  end  they  join  tbe  splenic  lymphatics. 

The  lymphatics  of  the  gpletn,  superficial  and  deep,  enter  the  cveliac 
glands  after  receiving  the  pancreatic  vessels. 

The  lymphatics  of  the  Ucer  are  superficial  and  deep.  The  supeificial 
on  the  upper  surface  are  arranged  in  four  groups:  (i)  The  mesial,  tmta 
both  lobes,  run  through  tbe  diaphragm  to  the  anterior  mediastinal  Rlands ; 


twth  lobes,  run  ttiroufili  thediaptiragm  to  the  anterior  mediastinal  nan 
(2j  the  lateral  of  each  lobe  to  the  cteliac  glands ;  (3)  the  poetenDr,  tBrai 
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the  diaphragm  to  the  gl&DdB  srouod  the  inferior  vena  cava ;  (4)  an  an- 
l«rior  group  joios  thoee  on  the  inferior  surface. 

The  snperGcial  lymphatics  on  the  lower  surface  ran  to  the  tniDi 
fissure,  fur  the  most  part,  U)  join  with  the  deep  lymphatJoe.  3oni 
thegastric  lymphatics. 

The  deep  hepatic  lymphatics  accompany  the  portal  and  hepatic  veins. 
The  former  join  the  other  vessels  from  the  under  surface  at  the  transverse 
fissure,  and  traverse  some  small  hepatic  glauds  to  join  the  cosliac  glands. 
Those  accompanj'tng  the  hepatic  veins  form  five  or  six  trunks  piercing 
the  dtapbragm,  and  join  the  glands  around  the  vena  cava. 

Describe  the  lymphatic  system  of  the  thomz. 

Six  to  ten  internal  mammary  or  Sternal  gfandt  along  the  course  of  the 
vessels. 

Along  the  line  of  the  beads  of  the  ribs,  on  each  «de  of  the  spine,  are 
the  i»terco»tal  glands.  They  send  vessels  to  both  the  thoraeic  and  right 
lymphatic  ducts. 

Several  anierior  meditut'mal  glands  lie  between  the  sternum  and  the 
pericardium. 

E^ght  or  ten  svjterior  meiltastinat  or  cardiac,  around  the  great  vessels, 
receive  the  lymphatics  of  the  heart  and  thymus  gland. 

Numerous  biinuJiial  glands,  between  the  bronchi  and  along  their 
primary  divisions,  receive  the  lymphatics  of  the  lung.  They  deepen 
m  color  as  see  advancea 

Ten  or  twelve  potlertor  mrdiatlinal,  along  the  oesophagus  and  aorta. 

The  drep  }yrn}>hat}ct  of  the  dtrnt-waR  are  an  anterior  set,  in  the  inter- 
cosUtl  spaces,  joining  the  internal  mammary  glands,  and  a  posterior  or 
intercostal  set,  along  with  the  intercostal  vessels,  joining  the  intercostal 
glands. 

The  cardiac  lymphatut  run  toward  the  base  of  the  heart,  and  form  a 
trunk  on  each  «de.  Of  these,  the  right  enters  a  gland  above  the  aortic 
atch ;  the  left,  the  glands  behind  that  vessel. 

The  piihnonary  li/mphalla,  superficial  and  deep,  end  in  the  bronchial 
glands. 

The  fTMophngtal  lymphatia  form  a  plexus  between  the  muscular  and 
miKous  coats  and  join  the  posterior  mediastinal  glands. 

The  thymic  lymphatic*  enter  the  superior  mediastinal  glands. 

Deicribe  the  lymphatics  of  the  upper  limb. 

They  eonsiNt  of  a  superficial  and  a  deep  set,  both  converging  to  the 
axillary  gUnds.  Tlic  former  have  a  somewhat  similar  distribution  to 
that  of  the  veins,  some  entering  the  inlracUvicutar  glands;  the  latter 
correspond  to  the  deep  blood-vessels,  communicate  with  the  superficial 
lymphatics  near  the  wrist,  traverse  the  glands  around  the  brachial  artery 
near  the  elbow,  and  end  in  the  axilla^',  /--  ,,,    i  . 
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Describe  th»  ^zilluy  gluidB. 

They  are  t«ii  to  twelve  in  number,  and  lie  moetlj  aloo^  the  ftzilkrr 
vessel^  but  some,  the  pectoral,  siibicapular,  and  infradameuiar.  occupy 
the  positions  indicat«d  by  their  names.  The  efferent  vesaeb  from  all 
these  glands  run  aloDg  the  subclavian  vein,  and  may  unite  into  a  single 
axilluT  lymphatic  trunk.  They  finally  reach  the  thoracic  or  nght  lym- 
phatic duct  respectively,  or  they  may  enter  the  subclavian  vein  air«ctly. 

The  superficial  lymphatiei  of  the  cAttt  drain  the  lymph  from  the  pec- 
toral muscles,  skin,  and  mamma,  and  together  with  some  superficiaTeb- 
dominal  lymphatics,  enter  the  axillary  glands.     Thoee  from  tlie  bade 
converge  from  all  parts  to  reach  the  axillary  glands. 
DsBcribe  the  absorbent  system  of  the  head  aod  neck. 

One  or  more  $«hoccipital  glands  on  the  oomplexus  send  branches  to 
the  cervical  glands. 

Several  mattoid  glands  over  the  insertion  of  the  stemo-mastoiil. 

Some  parofuj  glands,  beneath  the  parotid  Inscia  and  imbedded  in  the 
gland,  receive  superficial  temporal  lymphatics,  and  send  branches  to  the 
BubmaxUlary  and  su^rficial  cervical  glands. 

The  interned  maxtlUity  glands,  deep  beneath  the  ramus  of  the  iaw, 
around  the  arteiy  and  side  of  the  pharynx,  with  branches  to  the  oecp 
cervical  glands. 

Kight  or  ten  mibmaxiUarv  glands  beneath  the  base  of  the  jaw  drain 
the  lymph  irom  the  floor  of  the  mouth  and  the  salivaiy  glands  and  from 
the  parotid  lymphatic  glands.  The  efferent  vessels  join  the  superficial 
and  deep  cervii»l  glands. 

The  tHperJieial  cervinil  glands,  four  to  six,  along  the  external  jugular 
beneath  the  platysma,  receive  the  auricular  lympbatice,  efferent  trunks 
from  the  suboccipilal,  mastoid,  and  some  from  the  parotid  and  submaxil- 
lary glands.     The  efferent  vessels  enter  the  inferior  deep  cervical  glands. 

The  <kqp  eervicnl,  twenty  to  thirty,  consist  of  an  upper  and  a  lower 
set.  The  former  run  along  the  internal  jugular  vein  ;  the  latter  aronnd 
the  lower  part  of  the  vein  and  into  the  supraclavicular  fossa,  and  join 
the  superior  mediastinal  and  axillary  glands :  thev  receive  afferent  trunks 
inna  all  the  other  cervical  glands  and  the  ly_mi)natic8  of  the  lower  part 
of  the  neck,  and  send  out  branches  which  unite  into  a  jiiyu/ar  Ij/mphatie 
Irunk.  This  trunk  then  joins  the  thoracic  or  right  lymphatic  duct,  or 
may  open  into  a  large  vein. 

The  lipnphatia  of  the  icalp  join  the  suboodpital,  mastoid,  and  parotid 
glands. 

The  Ij/mphatia  of  the/ace  follow  the  course  of  the  facial  rein  to  the 
submaxillary  glands,  but  there  are  others  externally  which  join  the  parot- 
id glands.  The  d^  lymphatics  from  the  orbit,  natnt  atrit^,  palate, 
Wid  chefk  join  the  mtemal  maxillary  glands. 

The  cranial  lymphatie$  form  a  network  in  the  pia  mater,  and  ran  aloog 
the  internal  carotid,  vertebral,  and  internal  jugular  veins  to  the  deep 
cervical  glands.  i-~~  i 
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The  Unmial  bmpAaftn  run  witb  the  ranine  vein,  Inverse  several  lin- 
Koal  glanOB,  and  join  the  upper  deep  cervical  glands.  One  or  two  join 
the  submaxillar^r. 


NEUROLOGY. 
THE  SPINAL  OOBD. 
Wliat  an  the  membnuiea  of  the  spinal  cord  7 

The  spinal  cord  is  eocloeed  by  three  membranes,  the  dura  mater, 
arachnoid,  and  pia  mater. 

Describe  the  dun  mater. 

This  ia  a  loose  fibrous  envelope  which  is  attached  cloeelj  to  the  margin 
of  the  foramen  magnum  above,  but  only  loosely  to  the  circumference  of 
the  vertebral  canal  oelow.  Its  inner  surface  is  covered  by  a  layer  of  epi- 
thelium, and  it  prcBents  on  each  ade  a  series  of  double  orifices  for  the 
exits  of  the  anterior  and  posterior  roots  of  the  spinal  nen'es.  The  dura 
is  prolonged  on  to  these  nerves  as  a  tubular  investment. 

Describe  tlie  aiacbnoid. 

The  arachnoid  is  a  very  delicate  membrane  which  invests  the  cord  be- 
tween the  dura  and  pia.  It  is  conlinnooB  above  with  the  cerebral  arach- 
noid, and  ia  connected  by  meshes  of  fibrous  tissue  with  the  pia,  and  to 
some  eilent  a\m  with  the  dura,  from  which  it  is  separated  by  the  sub- 
dural space.  The  subarecbnoid  space  contains  the  subarachnoid  fluid, 
which  separates  it  Irani  the  pia  mater.  This  space,  by  means  of  the 
foramen  of  M^endie,  is  continuous  with  (be  cavity  of  tne  ventricles  of 
the  brain. 

Describe  the  pia  mater. 

The  pia  mater  is  closely  connected  to  the  cord,  and  sends  a  prolon^- 
tiondowo  into  the  anterior,  and  a  vet;  delicate  process  into  the  posterior 
median  fissure.  It  ensheathes  the  spinal  nerves,  and  ends  below  in  ihc 
Glnm  terminale,  which  joins  the  dura  at  the  upper  limit  of  the  sacral 

AlonE  the  anterior  median  surface  of  the  pia  runs  a  prominent  Ghrons 
band,  Ine  tinea  rplfadmt,  and  between  the  two  nerve-roots  on  each  side 
is  a  Bcrrated  band,  the  Ugammtvm  itenlimlatum,  the  points  of  the  serra- 
tiong,  about  twenty  on  each  side,  being  attached  to  the  dura  between  the 
pain  of  nerve-roots. 
Describe  tbe  spinal  oord. 

Itii  about  IB  inches  Ion;,  weighs  an  onnoe  and  a  half,  and  oooupies 
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about  the  upper  two-thirds  of  the  spinal  cand—  tik.  from  the  foramen 
inagnuin  to  the  upper  border  of  the  second  lumbar  veTtebra.  It  ends  in 
a  narrow  curd  of  gray  matter  which  runs  in  the  midat  of  the  filum  ler- 
minale. 

What  enlargementB  are  found  is  the  spinal  cord? 

The  spinal  cord  i>re3eDte  two  enlarpemenU — an  npper  or  cervical,  ex- 
tending I'rom  the  third  cervical  to  the  first  or  second  dorsal  vertebra,  and 
a  lower  or  lumbar,  Irom  the  tenth  dorsal  to  about  the  first  lutohar. 
These  enlargcmenla  correspond  to  the  origin  of  the  nerves  which  supply 
the  upper  and  lower  eiitremilies  respectively.  The  surface  of  the  oora 
presents  several  Jissures,  which  will  now  be  described. 

What  are  th«  flssnres  of  tlie  cord  ? 

The  anterior  median  fissure  extends  throuf;h  about  one-third  the 
ihicknese  of  the  cord,  as  far  as  the  anterior  white  commissure,  and  con- 
tains a  fold  of  the  pia. 

The  jtostmnr  medimi  fissure  extends  about  hallway  through  its  sub- 
stance to  reach  the  posterior  or  gray  commissure.  It  is  not  a  real  fissure, 
being  filled  up  by  connective  tissue. 

The  antero-lateral  fissure  is  mcrelj'  the  line  of  orifrin  of  tho  anterior 
nerve-roots,  while  the  postero-latcral  is  in  reality  a  groove,  and  runs  along 
the  line  of  origin  of  the  posterior  nene-roots. 

Lastly,  a  sliglil  groove  marks  ofi'  (he  poiterior  meduin  ciifiimii  on  eilber 
side  of  the  posterior  median  fissure. 

How  are  the  coltunns  of  ths  cord  fbrmed  7 
These  fissures  divide  the  cord  into  four  columns  ou  each  side. 
Tlio  aMte.nor  column,  between  the  anterior  median  and  antero-lateral 


is  continued  above  into  the  pvramid  of  the  mnlulla.  The  lit- 
frill,  oeiwecn  the  antero-  and  postero -lateral  fissures,  runs  up  t4)  become 
apparently  the  lalcrul  column  or  tract  of  the  medulla.     The  jtotterinr 


in,  between  the  postero-lateral  and  posterior  median  fissures,  be-    . 
comes  divided,  by  the  slight  groove  above  mentioned,  into  the  ptutmor 
I'ttnal  and  ptuiterior  meilian  columns.     In  the  medulla  tho  former  be- 
comes the  funiculus  cuneatus,  the  latter  the  funiculus  gradlis. 

What  is  the  stmctare  of  the  cord? 

The  Bijiiial  cord  ia  composed  of  while  matter  externally  and  of  gny 
matter  within.  Tlie  latter  presents  on  scition  the  appearance  of  two 
crescents,  the  horns  looking  outward,  united  across  the  median  line  by 
the  gray  commissure,  which  is  i)laccd  nearer  to  the  apices  of  the  anterior 
than  to  those  of  the  posterior  comua.  The  posterior  comua  are  long 
and  narrower  than  the  anterior,  and  extend  almost  to  the  surface  of  the 
cord  at  the  postero-latend  fissure,  where  they  give  off  the  poaterinr  nert^ 
n>otB.    The  anterior  are  blunt  and  du  not  reach  the  surface;  ihofl  the 
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anterior  roote  pierce  the  white  matter  and  emerge  &t  the  antero-lateml 
liasaTe.  The  gray  commiseure  is  Beparated  from  the  anterior  median 
fiBsnre  by  the  anterior  white  commissure,  but  the  posterior  median  fis- 
sure quite  reaches  it 

Throughout  the  whole  length  of  the  cord  in  the  gray  matter  runs  a 
small  central  canal  which  opens  above  into  the  fourth  ventricle  and  en- 
larees  below,  at  its  tennination.     It  is  lined  by  cylindrical  epithelium. 

The  white  matter  is  compoBed  of  meduUated  nerve-fibrea  of  vatj-injr 
calibre,  held  together  by  a  delicate  reticular  connective  tissue,  the  neur- 
oglia, containing  numerous  ncuroglia-cells.  This  neuroglia  sends  in 
septa,  along  with  which  pana  processes  of  pia  mater,  thus  subdividing 
the  columus  into  smaller  tracts. 

Describe  the  anterior  column. 
The  anterior  column  is  subdivided  into  tbe  following: 
(I)  On  either  side  of  the  anterior  median  fissure  the  direct  jwramidal 
tract,  forming  above  the  nncroesed  ^rtjon  of  the  pyramids  of  the  me- 
dulla, and  (!'}  the  fundamenUtl  faseiailiu. 

Describe  the  lateral  colimm.         I 

The  lateral  column  is  subdivided  into  (1)  the  mtxal  lateral  Iraet,  next 
to  the  concavity  of  the  gray  subetanco ;  [2)  the  anfm-ior  radiciilar  imhc, 
somewhat  in  ftiont;  (3)  the  direct  eerebeliar  trad,  behind  peripherally; 
and  (4)  the  cragietl  j^/ramidal  tract,  uing  internal  to  the  latter,  ui 
these  the  firal  and  second  join  the  lateral  tract  or  column  of  the  medulla, 
the  third  traverses  it  to  reach  the  restiform  body,  and  the  fourtb  joins 
the  pyramid  of  the  opposite  side,  forming,  with  its  fellow,  the  decussa- 
tion of  the  pyramids. 

Describe  the  posterior  colnnm. 

The  posterior  column  is  marked  off  into  (t)  the  eo^imn  of  Golt,  or 
itoitcrior  median  column,  and  (2)  Burdadi't  column,  or  the  jmntrriiir 
latiral  column.  The  first  becomes  the  fasciculus  gracilis;  the  second 
enters  the  medulla  under  its  own  name  or  as  the  funiculus  ci *"- 


Mention  some  points  in  the  stmctnre  of  the  gray  matter. 

The  poaierior  comu  is  constricted  at  its  base  {cervix  eomv),  and  then 
expands  {nipiit  cmiii)  before  narrowing  to  its  extremity  (apejc  comu). 
Anfund  the  latter  the  neuroglia  forms  the  gubttanlin  (jrtntinota. 

The  ^y  matter  of  the  cord  consists  of  ncne-fibres,  nen-e-cclla,  and 
connective  tissue  iiieiir<Mlia).  The  nerve-cells  are  liir  the  moat  part 
arranged  in  columns.  Of  these  columns,  one,  at  the  inner  side  of  the 
cervix  comu,  is  called  the  posterior  vesicular  column  of  lyjckhart  Clarke ; 
a  second,  at  the  concavity  of  the  gray  matter,  the  tractus  intennedio- 
lat«ralis ;  and  a  thiid  is  found  along  the  anterior  part  of  the  anterior 
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THE  BRAIN  OR   ENOEPHALON. 
What  ia  the  encsphaloit  ? 

The  encephalon  or  brain  is  that  part  of  the  cerebro-spinal  azu  whieb 
is  coDtMDed  in  the  craninm.  It  in  oompoeed  of  the  cerebrum,  cerebel- 
lum, pons  Varolii,  and  medulla  oblongata. 

What  are  the  membraneB  of  the  hiain  7 
They  are  the  diuu  mater,  pia  mater,  and  anchnoid. 

Describe  tiie  dura  mater. 

The  dura  ib  similar  in  stnictore  to  the  dnra  of  the  cord,  but  diffen 
from  it  in  bein^  closely  attached  to  the  cranial  bones,  forming,  in  facL, 
their  inner  periosteum.  It  is  continuous  with  that  of  the  c^  at  th« 
foramen  masnam,  and  with  the  external  periosteum  of  the  <Tania]  bones 
hy  means  of  its  prolongations  into  the  many  foramina.  It  sends  in 
various  processes  to  support  and  separate  the  different  paita  of  the 
brain,  and  its  layers  seiiarate  to  form  the  cranial  sinuses.  In  the  vicin- 
ity of  the  superior  longitudinal  sinus  are  to  be  found,  on  ils  outer  sur- 
face, several  f^lanJulfc  Pocchionii.  They  may  also  be  seen  on  its  inner 
surface  and  within  the  sinus,  as  well  as  on  the  pia  mater. 

Hie  processes  include  the  falces  cerobri  et  oerebeUi  and  the  tentoriiun 
cerebelli. 

The  /oZe  certhri  separates  the  cerebral  bemispheree.  In  front  it  is 
narrow,  becoming  broader  behind.  Its  upper  convex  mai^in  is  attached 
to  the  vault  of  the  cranium  from  the  crista  galli  in  front  to  the  intenal 
occipital  protuberance  behind.  Its  lower  margin  is  free  and  conc«ve  an- 
teriorly, while  it  is  attached  posteriorly  to  the  upper  surface  of  the  ten- 
torium. Above  it  forms  the  superior,  below,  toe  inferior  longitudinal 
sinus  and  part  of  the  straight  sinus. 

The  faCt  cerAdlt  is  triangular,  and  separates,  inferiorly,  the  lateral 
cerebellar  lobes.  It  ia  attached  above  to  the  middle  of  toe  pceteritir 
border  of  the  tentorium,  behind  to  the  internal  oocnpital  crust,  below 
the  toTCukr  Herophili,  and  to  the  foramen  magnum,  where  It  of^en 
divides  into  tno  parts,  which  are  attached  to  its  mareins. 

The  tentorium  covers  the  upper  surface  of  the  cercbeUum.  Iti  poste- 
rior border,  where  it  ia  attached  to  the  transverse  ridges  of  the  occipital 
bone,  encloses  the  lateral  sinnscs;  along  the  superior  border  of  the 
petrous  portion  it  forms  the  superior  petronal  sinus,  and  at  the  junction 
of  its  upper  surface  with  the  falx  cerebri  is  the  straight  sinus.  Besides 
these  points,  it  is  attached  to  the  anterior  and  posterior  ciinoid  prooe»ett. 
Its  anterior  concave  edge  is  marked  by  an  oval  opening  for  the  crtira 
cerebri. 

Deecrlbe  the  arachnoid  and  pia  mater. 

The  arachnoid  is  a  similar  membrane  to  that  of  the  cord,  and  ia  sepa- 
rated, as  in  the  cord,  by  the  subarachnoid  fluid  from  the  jm.     It  doea 
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not  dip  into  the  mid.  In  front  it  leaves  a  space  between  it  and  ihe  pia 
mater,  vis.  along  the  pons  and  interpeduncolar  reeion,  the  anterior  sal>- 
arachncudean  space,  and  behind,  between  the  mediulaand  the  cerebellum, 
IB  a  second  interval  called  the  posterior  subarachnoidean  space.  Both  are 
connected  with  the  ventricles  of  the  brain  bv  the  foramen  of  MagendJe 
in  the  pia  mater  coverins  the  fourth  ventricle. 

The  subarachnoid  flnid  is  a  clear  alkaline  fluid  containing  1.5  percent, 
of  Bolidsj  animal  and  mineral 

The  pia  mater  is  a  very  vascular,  delicate  membrane  which  dips  into 
the  sulci  and  forms  the  variona  choroid  plexuses  and  also  the  velnm  of 
the  third  ventricle.  The  vessels  of  the  brain  run  in  the  pia  mater  before 
entering  the  brain. 

Sescaribe  ttw  mednlla  oblongata. 

It  is  a  pyramidal  body,  I  inch  long,  i  inch  wide,  and  i  inch  thick. 
Its  larger  extremity  is  continuous  with  the  pons;  its  smaller  extremity, 
directed  downward  and  backward,  blends  with  the  spinal  cord.  The  an- 
terior surface  lies  on  the  basilar  groove  of  the  occipital  bone,  and  the 
posterior  in  the  vallecula,  between  the  cerebellar  hemispheres. 

In  front  and  behind  it  is  marked  by  the  continuation  of  the  anterior 
and  posterior  median  fissures  of  the  cord,  the  former,  with  its  process 
of  pia  mater,  ending  in  a  cul-de-sac  iust  below  the  pons,  the  foramen 
ctecum.     The  posterior  expands  into  the  fourth  ventricle. 

Kach  lateral  half  of  the  medulla  is  divided  into  "columns." 

Describe  each  of  these  "  colnmns." 

1.  The  pyramid.  This  contains  intemall>-  the  fibres  of  the  crossed 
pyramidal  tract  from  the  lateral  column  of  the  opposite  side  of  the  cordj 
extemalh'  the  pyramid  contains  the  direct  pyramidal  tract  from  the  an- 
terior column  of  the  cord  of  its  own  side. 

2.  The  laUral  Iratl  is  the  apparent  continuation  of  the  lateral  column 
of  the  cord.     It  is  very  short,  and  lies  immediately  under  the 

3.  Olivary  btH/y.  This  is  an  oval  mass  of  white  mailer  endoHing  the 
COITUS  dentatum,  a  gray  nucleus  which  is  hollowed  out  within  and  open 
at  lis  upper  part,  admitting  white  fibres.  Above  and  in  front  a  groove 
separates  it  from  the  pons  and  pyramid.  Crossing  it  arc  arched  fibres 
wnichjoin  the  restiform  body. 

4.  The  rratifonn  hixly  is  apparently  continuous  with  the  posterior  col- 
umns of  tlie  cord,  and  divenccs  above  fn>ni  its  fellow  to  form  the  lateral 
walb  of  the  lower  pan  of  the  fourth  ventricle.  It  passes  to  the  cere- 
bellum, together  with  the  direct  cerebellar  tract  of  the  cord. 

Immediately  below  the  restifonii  body  from  without  inward  are:  5, 
the/uniCM/iM  of  Hohiido ;  6,  the/»Ht>w/iui  cuaeatiu;  and  7,  theyiiBiCM- 
fu*  sjraeUi*  or  the  coluDinof  (joU  continued  up.  Its  enlarged  extremity, 
the  processus  claratus,  lies  just  under  the  restiform  body.  The  angle 
of  divergence  from  its  fellow  of  the  opposite  side  is  called  the  calanius 
acriptorius. 
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Numerous  white  fibres  ran  in  the  mediain  line,  fonning  the  so-called 
septum  of  the  medulla.  Some  of  these  fibres  emerae  from  the  uiL  med. 
fissure  and  cross  the  olivaiy  body  as  the  arciform  nbres,  which  join  the 
resCiform  body.  Moat  of  the  remaining  white  fibres  are  tlie  continnalivn 
upward  of  the  fuadairu^ntal  ftudculut,  the  mtied  Jalfnil  tract,  and  the 
anterior  radicular  zone.  (See  CWumn*  of  the  Cord.)  The  crest«Dtic 
arrangement  of  the  gray  matter  which  obtains  in  the  cord  is  lost  in  the 
medulla.  The  caput  cornu  enlarges  and  appears  dose  to  the  surfkra  as 
the  funiculus  of  Rolando,  which  swells  above  into  the  tubercle  of  Ro- 
lando. The  ^ra}'  matter  of  the  base  of  the  posterior  comu  forma  the 
nucleus  gracilis  in  the  funiculus  gracilis  and  the  nuclens  cuneatus  in  tho 
funiculus  cuneatus.  A  part  of  the  base  of  the  anterior  comu  forms  the 
eminence  of  the  funiculus  teres,  in  which  is  the  hypogloesal  nudeuM, 
while  that  part  of  the  oomu  which  is  left  is  known  as  the  fomuttio 
reticularis. 

Describe  tbe  pone  Vatolii  (tuber  annulare). 

This  part  of  the  brain  sen-es  to  connect  its  various  divisions.  Situated 
between  the  cerebellar  hemispheres,  it  forms  on  each  side  the  middle  pe- 
duncles of  the  cerebellum.  Its  dorsal  surfiice  forms  the  upper  part  of 
the  floor  of  the  fourth  ventricle.  The  ventral  surface  rests  on  the  sphe- 
noid and  basilar  groove  of  the  occipital  bone,  and  lodges  the  basilar 
artery  in  a  median  furrow,  its  brancnes  running  in  smaller  lateral  de- 
pressiotis.     Tbe  pons  is  ardted  above,  below,  and  ventrally. 

Describe  the  stntctore  of  tlie  ponii. 

It  is  made  up  of  nerve-fibres  and  gray  matter.  There  are  two  seta  of 
fibres,  traiisversf  and  hagitudiiial,  and  each  set  has  superficial  and  deep 
fibres.  These  four  laj-ers  alternate  with  each  other  from  below  as  fol- 
lows: ],  superficial  transverse  fibres;  2,  superficial  longitudinal  fibres: 
3,  deep  transverse  fibres;  4,  deep  loncitudinal  fibres.  The  first  and 
third  layers  are  prolonged  into  the  middle  peduncles  of  the  cerebellum. 
■  The  second  layer  is  the  prolongation  upwara  of  the  fibrea  of  the  pyt«r 
mids  of  the  medulla.  The  fourth  laver  (immediately  below  the  floor  of 
the  fourth  ventricle)  is  the  upward  prolongation  of  the  fibres  in  the 
"  deep  structuro  "  of  the  medulla.     (See  above.J 

The  gray  matter  occurs  chiefly  m:  I ,  small  points  (nuclei  pontis)  scal- 
tered  amongst  the  fibres ;  2,  the  superior  olivary  nucleus,  situated  behind 
the  third  layer  of  white  fibres  {tnipezium). 

Describe  the  ceiflbmm. 

The  cerebrum  is  the  krgest  part  of  the  brain,  and  is  composed  of  two 
symmetrical  halves  Beparated  Dy  the  great  bngitndinal  fissure.  As  a 
whole  it  is  flattened  below,  convex  above,  broader  behioit  than  in  irnnl. 
and  presents  over  its  entire  surface  convoluted  eminenFCS,  the  gjri  <a 


D,g,t,7P:hy  Google 


!>,  Google 


LOBE8  AND   FISSDBES  OF  THE  CEREBRUM.  255 

convolutions,  Bepant«cl  by  depreasions,  the  sulci  and  fissures.  The  two 
hemispheres  are  connected  by  a  great  transverse  white  commissure,  the 
m  calloaum. 


Iu3-er  is  composed  of  alternate  strata  of  white  and  gray  matter. 

The  sulci  varj'  from  i  an  inch  to  1  inch  in  depth.  Several  well-marked 
sulci  divide  the  surface  into  five  lobes.  They  are  the  interlobar  sulci  or 
fissures,  and  include  the  fissure  of  Sylvius,  fissure  of  Rolando,  and  the 
parieto-occipital  fissure. 

Describe  the  interlobar  sulci. 

Theybirur«  of  Si/tviut  runs  outward  from  the  anterior  perforated  space, 
and  divides,  on  the  outer  tude  of  the  hemisphere,  into  an  ascendins  limb, 
which  runs  upward  and  forward  for  about  an  inch,  and  a  horizontal  limb, 
which  runs  back  between  the  parietal  and  t  em  poro- sphenoid  a]  lobes. 

Thejiwurefi/'iManrfo  (central  sulcus),  from  its couimcncement  ()  inch 
behina  the  mid-point  between  the  glabella  and  external  occipital  protu- 
beranoe),  runs  downward  and  forward,  to  end  a  lillle  behind  and  above 
the  bifurcation  of  the  Sylvian  fissure. 

The  par'flo-occipilid  fiKsure  commences  at  a  point  midway  between  the 
posterior  extremity  of  the  brain  and  the  fissure  of  Rolando,  and  runs 
downward  and  forward  on  the  mesial  surface  of  the  hemisphere  nearly 
as  far  as  the  corpus  calloaum,  and  runs  eimilariy  aW  for  nearly  an  inch 
on  the  convei  surface.  The  first  part  is  well  marked,  and  is  called  ihe 
internal,  the  second  the  external,  parieto-occipital  fissure. 

Oescilbe  th«  lobes  and  fissnrsB  on  the  external  sniface  of  the 
cerebrnm. 

The  frontal  lobe  lies  in  fivnt  of  the  fissure  of  Rolando,  and  above 
and  in  front  of  the  ascending  limb  of  the  Sylvian  fiiisurc.  It  rests  on 
the  orbital  plate  below. 

The  prfcfnlral  fixture,  runs  parallel  With  the  lower  part  of  llic  fissure 
of  Rolando,  markine  off  the  ntifudhiii  fnmUil  conroliitiiiii,  and  the  tmrt 
in  ftrmt  of  it  is  divided  by  the  superior  an<I  inferior  frontal  sulci,  both 
running  antcro-posteriorly.  into  the  superior  or  first,  middle  or  second, 
and  inferior  or  third  frontal  convolutions.  The  last  is  iiiso  calletl  Brora's 
convolution.  The  under  surface  of  the  frontal  lolic  is  priwivcd  for  the 
olfactory  trai-t,  a  buIoub  aW  seiiaratinic  the  lower  pnrt  of  the  firet  frontal 
ooDvolution  internally  from  the  continuation  of  the  second  and  third 
externally,  the  latter  two  being  also  8C(>arated  by  ii  sulcus.  These  pj-ri 
■re  caUed  respectively  the  intcnial,  middle,  and  imstcrior  orbital  <im- 
vohitjong. 

The  parietal  lobe  is  bounded  in  front  by  the  fis.'^nrc  of  Rolando,  lie- 
hind  by  the  parieto-oceijiilal,  and  Inflow  by  the  liorizimtal  part  of  the 
Sylvian  fisi^ure.  which  scpiirates  it  from  llie  toniporo-sphenoidal  Mtc. 

The  inlTapnrirtal  fittvre  runs  up,  at  first  parnllil  to  the  fissure  of 
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Rolando,  then  turns  backwsfd,  sepantuig  the  superior  aai  infetior 
parietal  lobules.    It  marks  off  between  it  and  the  fivore  of  Roiamio 

the  aitoeading  parietal  convolution.  The  tuperior  parutal  eonvolutioit 
or  lobule  is  continuous  in  front  vrith  the  asoending  parietal,  and  the  m- 
/erioT  pariehd  lobule  ia  subdivided  by  a  vertical  sutcus  into  the  ntpra- 
mar^inal  g^rvM  in  front  and  the  angular  gjfna  behind.  The  former  is 
continuoua  in  front  with  the  superior  temporo-sphenoidal,  and  the  latter, 
behind,  with  the  middle  t«mpoTo-sphenoidal  gyrus. 

The  oooipltal  lobe  is  partly  separated  in  tront  from  the  parietal  by 
the  parieto-occipilal  fissure,  and  forms,  behind,  the  posterior  extremity 
of  the  hemisphere.  It  is  divided  by  the  superior  and  middle  occipital 
fissures  into  the  superior,  middle,  and  inferior  occipital  convolutions. 
These  are  connected  by  the  annectant  convolutdons  with  ihe  adjacent 
gyri  as  follows:  the  first  annectant  convolution  connects  the  superior 
occipital  with  the  superior  parietal;  the  second  connects  the  middle 
occipital  with  the  angular;  the  third  connects  the  middle  occipital  with 
the  middle  temporo-sphenoidal ;  and  the  fourth  joins  the  inferior  occip- 
ital anil  inferior  temporo-sphenoidal  convolutions.  The  inferior  occipital 
fissure,  at  the  side  of  the  lobe,  separates  the  inferior  convolution  from  the 
occi  p  ito-tem  poraL 

The  temporo-sphenoidal  lobe  b  bounded  above  and  in  front  by 
the  beginning  of  the  fissure  of  Sylvius  and  its  horizoDlal  limb ;  is  con- 
tinuous behind  with  the  occipital,  and  above  with  the  parietal  lobe.  It 
lies  in  the  middle  fossa  of  the  sliulj.  The  superior  temporo-sphenoidal 
sulcus,  with  the  middle  and  inferior,  divides  it  into  three  cnnrolutium. 
named,  from  above  downward,  the  first,  second,  and  third  temporo- 
sphenoidal. 

The  centra]  lobe  (island  of  Reil,  or  insula)  is  Inangular,  and  coO' 
gists  of  five  or  sis  convolutions,  the  gtpi  o]p<rtt.  It  lies  in  the  fiasure  of 
Sylvius  and  beneath  the  inferior  eitremiliee  of  the  ascendinji  frontal 
ami  ascending  parietal  convolutions,  which,  joined  by  the  inferior  frontal. 
Ibrm  the  operaidim.  In  front  and  externally  a  deep  sulcus  separates 
it  from  the  orbital  and  frontal  convolutions. 

Describe  the  mesl&l  aad  tentorial  Bni&cea  of  the  hemiaplieTe. 

The  ealcarine  fUxiire  commences  at  the  back  of  the  bemispbere  by 
two  branche.s,  and  as  it  runs  forward  ja  joined  by  the  int«nial  parieto- 
occipital fisxure,  ending  near  the  back  part  of  the  gyrus  Ibmicalutt.  It 
forms  the  calcar  avis  or  hippocampus  miuor  iu  the  posterior  horn  uf  the 
lateral  ventricle. 

The  caUoso-margiiiiil  ^fismrf  runs  from  under  the  IVonl  of  the  corpus 
calloaum,  between  the  Kyrus  fomicatua  and  the  upper  margin  of  the 
hemisphere,  then  ascends  to  end  in  the  upper  part  of  the  fiasure  of 
Rolando  or  close  behind  it. 

The  hippoaimpal  OT  i/rntale  fyguir  ruBB  from  wilhin  the  bai-k  part  of 
the  ityriiH  fornicatus  to  the  hook  of  the  uncinate  gyma.  It  titnnt  by  iu 
projeciion  into  the  ventricle  the  hippocampus  m^or. 
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The  mUmal  parKto-occ^ital  Jwtre  nm  downnrd  knd  forvird  to 
join  the  cakarine  fimtie. 

Tiie  coflaUral  or  oecipilo^emporal  jiuwre  sepantes  the  Buperior  and 
inferior  occjpilo-temportd  cooTolations,  and  forms  the  eminentia  col- 
laleraliB. 

The  ameatt  or  oee^ital  iobvie  lies  between  the  parietoKiccipita]  anil 
cakariDe  fissurea 

The  prtcvneat  (quadrate  lolmlf)  lies  between  the  parieto-occipital  and 
the  (enoiDation  oi  the  calloso-marginal  fissure. 

The  marfftnal  convolution  ia  the  inner  aspect  of  the  fir^  frootal,  and 
runs  along  the  margin  of  the  longitudinal  figaure  from  the  anterior  per- 
forated space  to  the  calloso-marginal  fissure. 

The  guna  fiimi'catiu  nii»  from  the  anterior  perforated  spat-e  around 
the  genu  of  the  corpus  (-allosuni,  then  back  along  its  upper  surface, 
around  the  posterior  extremity,  and  laally,  as  the  mttin  hiiipoeantpi,  runs 
forward  to  end  in  the  uncinate  ffynu.  It  ia  bounded  above  by  the 
calloso-marginal  figure. 

The  uncinate  gynu  is  the  terminal  part  of  the  preceding.  It  extends 
to  the  fissure  of  Sylvius.  In  front  it  Dends  back  lo  the  form  of  a  hook, 
the  uncus.  The  under  and  inner  surface  of  the  temporo- sphenoidal  lobe 
presents  two  convolutions  Bei»tra(ed  by  the  et^laleral  Jiasure.  They  are 
(he  lateral  and  median  oocipito-temporal,  or,  respectively,  the/im/onn 
and  lingual  eonvolutitmt. 

DeseiilM  the  onder  sorfiua  of  the  cenbnun. 

It  presents  three  lobes :  the  anterior,  composed  of  the  under  surface 
of  the  frontal,  resting  on  the  orbital  plate ;  a  midtllf,  composed  of  the 
parietal  and  temporo-sphenoidal;  and  a  potterior,  the  occipital  lobe; 
The  middle  lies  in  the  middle  fossa,  ibe  posterior  on  the  upper  surface 
of  I  he  tentorium  ccrebelli. 

From  before  backward  the  following  parts  come  into  view:  longitu- 
dinal fissure,  corpus  callosum,  lamina  cinerea,  olfactory  bulb  and  tract, 
fissure  of  Sylvius,  anterior  perforated  space,  optic  commissure,  tuber 
cinercum,  infnndibulum,  pituitai;  body,  corpora  aJbicantia,  posterior 
perforated  space,  crura  cerebri. 

Deicribe  each  of  these  parts. 

The  great  lonnitmliaal  fitture  completely  separates  the  anterior  and 
posterior  lobes,  but  is  interrupted  between  these  two  points  by  the 
corpus  caHosom. 

The  corpia  callofum  is  placed  nearer  the  front  than  the  back  of  (he 
hemispheres,  being  convex  from  before  backward  above,  concave  below : 
the  fibres  run  transversely,  but  along  the  middle  line  is  a  longitudinal 
npb£  with  a  white  band  on  each  side,  the  metint  hmgitudinal  ttrice,  and 
near  the  margin  some  laterid  lonffilvdinal  ttria: 

The  lamina  cimrr-i  is  a  thin  layer  of  gray  matter  lying  between  the 
i-hiasiua  and  the  corpus  callosum,  and  continuous  with  the  gray  mailer 
IT-A. 
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of  the  anterior  perforated  epnce  on  each  side.  Il  foniia  put  of  the 
floor  aad  anterior  boundary  of  the  third  ventricle. 

The  olfactory  tract  runs  in  a  groove  close  to  the  great  longitadinal 
fissure  on  the  under  surface  of  the  (rontal,  and  ends  in  an  CDlarge- 
ment,  the  bulb,  from  which  the  olfactoiy  nerves  descend  throagh  tne 
cribiiform  plate.  Behind,  the  tract  divides  into  two  rootB.  The  out4:r 
runs  baek  along  the  margin  of  the  anterior  perforated  space  to  the  Syl- 
vian figsure ;  the  inner  to  the  longitudinal  fissare.  The  trinngolar  Bps(« 
between  the  two  roota  is  occupied  by  gray  matter  forming  part  of  the 
(ufcer  olfactoi-ium,  which  lies  in  a  depreaaion  on  the  frontal  lobe,  aod  b 
composed  internally  of  white  matter. 

The.^»ure  of  Sylvius  lodges  the  middle  cerebral  arteiy.  At  its  inn^r 
part  is  the  fasciculus  nnciformis,  connecting  the  frwntal  and  temporo- 
sphenoidal  lobes. 

The  anterior  jterfiirated  ^xux  is  a  triangular  depreasion  at  the  inner 
side  of  the  Sylvian  fissure,  of  a  grayish  color,  and  is  plorced  by  taany 
small  vessels  passing  to  the  corpus  striatum,  ander  which  it  lies. 

The  optic  oimmiMiure  or  daatma  (see  Optic  Nert>e\  is  formed  by  the 
union  of  the  two  optic  traclt.  It  lies  below  the  lamina  cinerea  and  in 
front  of  the  tuber  cinereum. 

Between  the  optic  tiaota  and  the  crura  cerebri  ia  a  diamond-shaped 
area,  the  iiUerpfdunadar  tpwx.  Thia  space  includes  the  tnber  cine- 
reum, infundJbulnm,  pituiu^  body,  corpora  albicanUa,  and  the  poste- 
rior perforated  space. 

The  tiAer  cinemim  is  an  elevation  of  gray  matter  between  the  optio 
tracts  and  corpora  albicantia,  and  forms  part  of  the  floor  of  tbo  third 
ventricle.  From  its  under  surface  the  in/un/HJmlum  runs  down  U>  the 
pituitary  body.  The  former  is  hollow  and  of  a  conical  form,  its  cavity 
communicating  with  the  third  ventricle. 

The  pituitary  body,  or  hypopkmi»  ea-ebri,  is  a  reddish-gray  mas  occu- 
pying tne  sella  turcica.  Its  weight  is  from  4  to  10  groins.  It  conneia  of 
two  lobea,  the  anterior  and  larger  of  which  encloses  the  posterior.  The 
former  is  of  a  yellowish -gray  color ;  the  latter  in  fmtal  life  conl4ins  an 
aperture  which  communicates  with  the  infundibulum. 

The  corpora  alhicantia  are  two  bodies  placed  behind  the  tuber  cine- 
reum. They  are  composed  of  white  matter,  are  about  the  sie  of  a  pea, 
and  contain  each  a  gray  nucleus  which  is  connected  with  its  fellow  acroee 
the  median  line.  Each  is  formed  by  the  corresponding  anterior  pillar  of 
the  fornix. 

The  potteriiir  per/orirted  tpace  forms  part  of  the  posterior  Dortion  of 
the  floor  of  the  third  ventricle,  and  is  pieroed  by  small  vewua  for  the 
optic  thalami.  It  occupies  the  interval  oetween  the  corpora  albicantta, 
the  pons,  and  the  crura  cerebri. 

The  crura  cerebri  are  broader  in  front  than  behind  and  lees  than  1 
inch  in  length.  They  run  from  the  upper  border  of  the  pons  to  th« 
hemispheres  of  the  cerebrum,  under  the  optic  tracts,  which  crow  tliotu. 
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The  fonrth  nerve  croeses  the  outer  side,  and  the  third  ieaues  from  the 
inner  «de  of  each. 

Each  cruB  ia  composed  of  two  parts  separated  by  gray  matter,  the 
loeiu  niffer.  The  veDtral  part,  or  errata,  is  a  continuation  of  the  pj/rnm- 
idal  Jiora  from  the  medulla  and  pons,  while  the  doreal  part,  or  Ug- 
maittan,  is  the  continuadoD  of  the  detp  longitudinal  fibm  of  the  pons. 
l^e  croBtae  of  the  two  ndes  are  entirely  separate,  but  the  tegmenta  are 
connected  at  the  median  line. 


A  section  of  the  hemispheres  about  J  inch  above  the  corpus  callosum 
brings  into  view  the  white  matter  constituting  the  centrum  ovale  minus. 
This  is  dott«d  with  (he  pudcta  vaseuiosa,  due  to  the  divided  blood-ves- 
aels.  A  section  at  the  level  of  the  corpus  callosum  is  called  the  centrum 
(itale  majui  of  VieuBseDs. 

The  anterior  part  of  the  eorputi  eallagvm  forme  in  front  a  bend,  the 
genu,  and  this  extends  back  along  the  base  of  the  brain  up  to  the  lamina 
dnerea  as  the  roitrum.  Here  it  sends  off  the  peduncles  of  the  corpus 
csUosuni.  Behind  it  forms  a  thick  border,  the  tpleiii'iim  or  pad.  The 
under  surface  of  the  corpus  callosuni  isconnected  Dehind  with  the  fornix 
and  for  the  rest  of  lis  extent  with  the  septum  lucidum.  It  forms  the 
roof  of  the  lateral  ventricles. 

Describe  the  lateral  Tentrlcles. 

These  serous  cavities  have  a  thin  lining  membrane  covered  by  a  layer 
of  epithelium  celts  lependyma)  which  secretes  a  serous  fluid.  They  are 
contained  one  in  each  hemisphere,  separated  by  the  septum  tuddum,  and 
each  is  divided  into  a  bodi/  and  three  comun,  an  anterior,  posterior,  and 
middle.     The  foramen  of  Monro  connects  them  with  the  third  ventricle. 

The  central  cat-ity  or  bo^  is  rooted  by  the  corpus  callosum,  and  in 
the  floor,  from  wittiout  inward,  are  found  the  caudate  nucleus  of  the 
cornua  striatum,  tsnia  semicircularis,  part  of  the  optic  thalamus,  cho- 
roia  plexus,  and  part  of  the  fornix. 

The  anlrrityr  wrnit  projects  into  the  anterior  lobe  and  runs  outward 
round  the  nucleus  caudatus.  Above  and  in  front  of  it  is  the  corpus 
callosum. 

The  potterioT  eornu,  or  digital  cavity,  runs  bock  into  the  posterior 
lube,  its  direction  being  backward,  outward,  and  lastly  inward.  Ita  floor 
presents  the  eminence  of  the  hippocampxit  minor  or  otlcar  avis.  At  the 
junction  of  the  posterior  and  middle  comua  Is  the  aiiinentia  coSateridis 
or  pes  aoceesorius. 

The  middle  or  descending  eonm  curves  round  the  back  of  the  optic 
thalamus,  descending  at  first  backward  and  outward.  It  then  runs 
downvtord,  forward,  and  lastly  inward.  In  its  floor  are  the  hippocam- 
pus m^oT  and  pee  hippocampi,  corpus  Gmbriatum,  and  choroid  plexus ; 


260  THE  BRAIN  OR   EN'CEPMALON, 

the  fkscU  dentaU  lies  within  the  hippocwupol  or  dentate  GaBure,  utA  Uw 
tranaverse  fiasure  runs  along  the  inner  aide  of  the  cornu. 

Describe  tliese  parts  in  detail. 

The  oorpus  Btrlatum  ia  a  mass  of  gray  matter,  and  consists  of  ao 
extraventricular  portion  imbedded  in  the  hemisphere  and  called  the  len- 
ticular nucleus,  and  an  intraventricular  part  in  the  body  and  anterior 
comu,  the  nucleus  caudatus. 

The  caudate  nudeiu  ia  pyriform,  projectiag  into  the  body  and  antenur 
comu  by  ita  broad  end.  and  by  its  amaller  end  into  the  roof  of  the  mid< 
die  comu  nearly  to  its  tif). 

The  lenticular  nudeiu  ia  divided  into  three  «ones,  visible  on  transverse 
vertical  section.  It  ia  separated  from  the  caudate  nucleus  by  the  inftmal 
eapstde,  and  the  external  aiptiile  eeparates  it  from  the  dmiit mm.  This 
nucleus  and  the  caudate  are  joined  together  in  front,  and,  behind,  the 
lenticular  is  continuous  with  the  gray  matter  of  the  anterior  perforated 

The  dmutrum  ia  a  gray  lamina  niarked  eitemally  by  ridf^  and  fur- 
rows corresponding  to  the  gyii  and  sulci  of  the  island  of  Red. 

The  nticleia  amyajala-  ia  a  amall,  yellowish-gray  maas  prqjecting  into 
the  apes  of  the  middle  comu,  and  continuous  with  the  cortical  part  of 
the  apex  of  the  temporo- sphenoidal  lobe. 

The  tcenla  BemloiroularlB  lice  in  a  groove  between  the  caudate  nu- 
cleuB  and  the  optic  thalamus.  In  front  it  joins  the  anterior  |>illarof  the 
fomii ;  behind  it  enters  the  nucleus  amygdalfe.  ,  Beneath  it  ia  the  vena 
corporia  alriati. 

The  choroid  plexus  is  a  very  vascular  fringe  covered  with  eoithe- 
lium  continuous  with  that  of  the  ependyma,  and  forms  the  boroer  of 
the  velum  interposilum.  It  extends  from  the  foramen  of  Monro,  where 
it  is  coutinuoua  with  the  other,  acrues  the  floor  of  the  body  of  the  ven- 
tricle and  into  the  middle  cumu. 

The  oorpua  flmbriatum  is  the  narrow  band  of  white  matter  on  the 
hippocampus  m^or  into  which  is  prolonged  the  posterior  pillar  of  the 
foraii. 

The  hippooampus  major  ia  a  curved  white  prominence  in  the  floor 


of  the  middle  bom.  Its  lower  part  preiicnta  the  api)cantnce  of  a  u 
from  its  groovea  and  eminences,  hence  called  the  pet  lunpommpi.  1 
hippocampus  major  is  canaed  by  the  dentate  fissure,  ana  the  gray  matter 
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contained  m  this  Qsnnre  {ih-iilatr  amtyJiUion)  projects  as  a  fr«e  margin— 
theftudii  dmtata. 

The  emiQentia  ooUateraliB  (pes  acoeaaoriua)  is  formed  by  tlie  ti>l- 
laleral  fissure  (occi  pi  to-temporal). 

The  srreat  traasverse  Ssaure  of  Bichat,  separating  the  oerebram 
and  cerebellum,  lies  between  the  fornix  and  the  apleninm  of  the  corpw 
calloeum  above  and  the  corpora  quadrigemina  below;  laterally,  it  lie» 
l>etween  the  hnck  part  of  the  optic  thalamiia  below  and  the  i-oiptui  fint- 
briatum  and  fascia  dentata  above.  ('' ,  ,,,,,ly 
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The  septum  luoidum  sepiirates  the  Ut«nl  Tentrides.  It  b  oom- 
poaed  of  two  layers,  a  small  space  contAiDing  fluid  being  left  between 
them  called  the  fifth  ventricle.  It  is  attached  above  to  the  corpus  cal- 
hMUin,  below  to  the  anterior  part  of  the  fornix  and  the  reflected  portion 
of  the  corpus  callosuni. 

The  fornix  is  an  arched  longitudinal  commissure  of  white  matter  be- 
low the  corpus  callosuiu,  its  lateral  margins  forming  part  of  the  floor  of 
the  body  of  the  lateral  ventricles.  In  front  its  two  lateral  halves  are 
divergent,  and  form  the  anterior  pillarg;  behind  theydiverge  into  the 
two  poslfn'or  piBari ;  the  central  part  is  the  body.  The  body  is  trian- 
gular, atlAched  above  to  the  corpus  calloeum  and  septum  lucidum ;  be- 
low the  velum  int«rpoeitum  separates  it  from  the  third  ventricle  and 
optio  tlialami.     On  each  side  project  the  choroid  plexuses. 

The  anterior  piUan  descend  through  the  grav  matter  on  the  ades  of 
the  third  ventricle  and  form  the  anterior  boundaries  of  the  foramen  of 
Monro.  Then  thev  emerge  at  the  base  of  the  brain  to  form  the  corpora 
albicantia,  from  wnich  each  piUar  turns  upward  and  ends  in  the  cor- 
responding optic  thalamus.  In  their  course  each  commnnicates  with  the 
peouncle  of  the  pineal  gland  and  the  tKnia  eemicircularia. 

The  posta-lor  pillars  are  connected  with  the  corpus  eallosum,  then 
enter  tne  descending  comua,  and  are  partly  prolonged  into  the  upper 
nuface  of  hippocampus  nugor  and  partly  into  the  corpus  fimbriatum. 

The  foramea  of  Monro  k  a  foramen  connecting  each  lateral  ven- 
tricle with  the  anterior  part  of  the  third.  In  front  it  is  bounded  by  the 
anterior  pillar  of  the  fornix ;  behind,  by  the  anterior  part  of  the  optic 
thalamus ;  above,  by  the  anterior  extremity  of  the  body  of  the  fornix. 

Wlut  ia  tlie  velum  interpositaiD  ? 

The  velum  Interpoeltum  is  a  process  of  the  pia  mater  which  oc- 
cupies the  great  transverse  fissure,  and  hence  separates  the  fornix  from 
the  third  ventricle.  In  froht  it  sends  a  process  through  the  foramen  of 
Monro  to  each  lateral  ventricle.  From  its  under  BUrface  it  supplies  the 
two  vascnlar  processes  which  form  the  choroid  plexuses  of  the  third 
ventricle,  and  on  each  »de  the  choroid  plexuses  of  the  lateral  ventricleB 
are  found. 

What  ua  the  optic  thalaml? 

The  optio  tbalami  are  two  masses  composed  extems^  of  white, 
internally  of  gray  matter,  and  rest  upon  the  tegmentum  of  the  crura, 
lie  fitnes  of  the  crusta,  forming  the  interna/  capsulr,  separate  the  onter 
■mrfikce  of  each  from  the  lenticular  nucleus  of  the  corpus  striatum.  The 
inner  surface  of  each  furras  the  lateral  boundaries  of  tbe  third  ventricle  ; 
ita  n[>per  sur&oe  is  grooved,  and  presents  in  front  the  projection  of  the 
antenOT  tubercle.  Part  of  the  under  surface  forms  iwrt  of  the  roof  of 
the  deacending  coroa ;  the  anterior  extremity  is  the  binder  bonndar}-  of 
the  foramen  of  Monro.  _    Gooijlc 
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Describe  the  third  Tentiicle. 

This  is  the  expanded  interval  into  which  the  Sylviui  aqneduct  opens, 
and  which  lies  between  the  optic  thalami.  The  vdum  iiilrrpimtum,  with 
the  choroid  plexuses,  connected  on  each  side  with  the  pedmuim  of  the 
pineal  gland,  forms  its  roof,  together  with  the  postenor  comraieaare. 
Its  floor  presents  the  lamina  dncrea,  tuber  cineieum,  infundihulum,  cor- 
pora albicantift,  posterior  perforated  space,  and  tegmentum  of  cronu 
In  Iront  it  is  bounded  by  the  anterior  commissure  and  the  lamina  cine- 
rea.     Behbd  is  the  opening  of  the  aqueduct  of  Sylvius. 

In  its  cavity  are  three  commiasures:  the  anterior,  in  front  of  the  ante- 
rior pilSars  of  the  fornix,  piercing  on  each  side  the  cor))UB  striatum  ;  the 
middk  or  soft,  of  grav  matter,  connecting  the  tholami ;  and  the  po^^ 
rior,  also  connecting  the  optic  thalami  beoind,  wd  lying  in  frvnt  of  and 
beneath  th^  pintal  ffland. 

In  front  are  the  two  openinRS,  one  on  each  side,  of  the  fonmen  of 
Monro. 

Describe  the  parts  in  relation  with  the  Sylvian  aqnedvct. 

The  pineal  gland  (epiphysis  cerebri)  b  a  small  reddiah  body  placed 
between  and  upon  the  upper  pair  of  corpora  quadrigemina.  It  has  two 
peduncles,  which  run  along  the  junction  of  the  inner  and  upper  suHkow 
of  the  optic  thalami  to  Join  the  anterior  pillars  of  the  fonux.  Just  be- 
fore entering  the  pineal  gland  they  are  joined  together,  the  connecting 
band  joining,  in  front,  the  posterior  commissure.  This  gland  is  a  collec- 
tion of  follicles  containing  a  clear,  viscid  matter  and  the  brain  sand 
(acervulus  cerebri),  a  kind  of  phosphatic  calculi. 

The  oorpora  quadrigemina  are  rounded  masses  of  gray  matter 
thinly  covered  with  white,  arranged  as  an  upper  and  a  bwer  pair.  They 
lie  above  the  Sylvian  aqueduct  and  behind  the  posterior  commissure,  and 
upon  the  terminations  of  the  superior  peduncles  of  the  cerebellum  of 
each  side.  The  anterior  or  upper  pair  are  the  larger.  On  each  aide 
they  arc  coiinected  with  the  thalami  and  optic  tracts  by  white  bands, 
the  braehia.  anterior  and  posterior. 

The  senioulate  bodies  lie  against  the  under  and  back  part  of  each 
thalamus,  external  to  the  corpora  quadrigemina.  They  are  named  ex- 
ternal and  internal,  and  are  separated  by  one  of  the  roots  of  the  optic 

Describe  the  cerebellnm. 

The  cerebellum  is  that  put  of  the  cerebro-spinal  axis  which  is  orai- 
tained  in  the  inferior  occipital  foesse.  Its  weight  Is  about  one-eighth 
that  of  the  cerebrum,  being  proportionately  large  in  the  infant.  It  con- 
siBlfl  of  gray  matter  extemaily,  white  internally. 

Describe  its  npi»er  sarbce. 

The  upper  sur&oe  presents  a  median  eleratioa,  the  ttg>erv>r  veraii- 
form  pTtxMi.  which  connects  together  the  upper  snrfacca  of  the  two 
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Iteniispheret)  of  the  orsan.     In  front  and  behind  the  betnispheres  are 

separated  by  two  ootcnes,  the  ineuura  eerAeUi  anterior  aod  potlerior 

respectively. 

Describe  th«  snperior  vermiform  procesB. 

It  IB  divided  into  four  lobes,  the  lingtda,  the  lobtilut  cenfralit,  mim- 
tictilia  cereMli,  and  commimira  gimplex,  or  folinni  caciuniDiB.  The  6rsl 
is  on  the  valve  of  VieusscnB.  the  second  is  in  the  anterior,  the  Inst  iu 
the  posterior  incixuni,  and  the  third  is  the  moat  prominent  part  of  the 
process. 
I>escrib«  the  under  snr&ce  of  the  cerebeUnm. 

The  under  surfaces  of  the  hemispheres  are  separsl«d  by  the  valhctda, 
in  which  la  found  the  inffrior  vemiiform  proceu.  on  which  from  behind 
forward  are  found  the  following:  cnmmmiira  brevu  oi  tuber  valvulie, 
pfframiil,  uiiiia,  lying  between  the  amygdalte  and  joined  with  them  by 
the  furmwfd  band  and  noiluh,  with  the  inferior  medullary  vdum  on 
each  side. 
Mention  the  lobes  of  the  cersbelliir  hemispheres. 

Kach  hemisphere  presents  numerous  deep  and  curved  fissures  very 


close  tocether.  The  largest,  the  ffreal  horizontal  ,fit*ure,  runs  from  the 
point  of  emergence  of  the  peduncles  on  each  side,  to  end  at  the  same 
point  as  its  opposite  fellow  in  the  incisura  posterior.  Secondary  fissures 
proceed  from  )t  in  various  directions.  The  great  fin^uro  divides  eaeh 
hemisphere  into  an  upper  and  a  lower  part,  and  tlie  secondary  fissures 
divide  them  into  lobes.     These  lobes  are  the  following : 

Upper  surface,  anterior  or  sauare  lobe  ;  posleHor  or  semilunar  lobe. 
Under  aurlace,  from  before  backward,  the  flocculus  or  pneumogaslric 
lobule j  tonsil  or  amygdala;  digastric  or  biventral  lobe;  slender  lobe 
(gracilis) ;  and  the  inferior  posterior  or  poetero-inferior  lobe. 
Nune  uid  describe  the  pednnclet  of  the  cerebelliim. 

They  connect  the  ccn-bellum  with  the  other  parts  of  the  enccpha- 
lon.  They  are  the  superior,  middle,  and  inferior  peduncles  of  the  cere- 
beUnm. 

The  first  run  to  and  beneath  the  corpora  quadngemina,  and  form  part 
of  the  roof  of  the  fourth  ventricle,  the  valve  of  Vieussens  lying  between 
the  two ;  the  second  are  the  prolongation  of  the  transverse  fibres  of  the 
jponB ;  and  the  third  are  simply  the  upper  part  of  the  restiform  bodied. 
They  are  all  of  white  matter. 
What  is  the  ubor  Tfta  ? 

It  IB  the  name  given  to  the  arrangement  of  the  while  matter  of  the 
cerebellum  as  seen  on  a  tneiUnn  section.  (See  Elg.  14.) 
Duerlbe  the  fimrth  Tentricle. 

The  fourth  ventricle  is  placed  between  the  medulla  and  pons  in  front 
md  llie  c«rebellum  behind.     It  is  din  mi  ind -shaped,  the  lower  triangle 
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Fm.  14. 
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bein^  bounded  laterally  by  the  rfniit  of  the  funiculi  gradlm,  the  emttatr 
fatciciili,  and  the  rutiform  bodia ;  the  upper  by  the  rvprrior  pedmuia 
of  the  cerebellum.  Below  it  ia  coDtinuous  with  the  centnl  cmDAl  of  (be 
cord ;  above,  with  the  Sylviui  aqueduct     Laterally  it  projects,  u  tbe 
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lateral  Teceases,  (o  the  point  of  contact  of  the  medulla  and  cerebellum, 
this  being  ite  widest  part  The  lower  pointed  put  of  the  ventricle  is 
called  the  caJatnvt  teriploriut. 


The  roof  of  the  lower  triangle  is  formed  by  a  Java-  of  epithelium  cover- 
iDg  the  uWct-  mrfna:  of  the  pia  mater;  that  of  the  upper  triangle  '\t 
ibnned  by  the  valve  of  Viautrnit,  together  with  the  tupri-ior  pednnda, 


the  upper  part.  The  valve  of  Vieussens  is  streaked  iransvetBely  by 
several  laminie  of  gray  matter  separated  by  grooves,  forming  the  lingvla, 
which  is  a  part  of  the  superior  vermiform  procetiti  of  the  cerebellum. 

Doscribe  tha  t&1t«  of  ViauBsens. 

The  valve  of  Vieussens,  or  the  tuperior  medullan/  vdum,  is  a  white 
lamina  between  the  superior  pedun^cs  of  the  cerebellum.  Ite  upper 
part  presents  a  ridge,  ttie /reiiidiim,  on  each  side  of  which  is  the  fourth 
nerve,  joined  by  a  transverse  band  with  the  opposite  nerve. 

Describe  the  Soor  of  tlie  fonrth  vantricle  uid  ftccesBory  stxne- 
tores. 

The  epithelium  forming  the  roof  of  the  lower  triangle  is  continuouB  with 
that  covering  the  floor,  and  is  thickened  by  some  white  matter,  which  runs 
for  some  distance  along  the  edge  of  the  lalerol  boundary,  <rom  the  lateral 
recess  above,  nearly  to  the  calamus  srriploriiis  below.  This  constitutes 
the  tsenia  or  Ugula.  The  epithelium  is  also  ihickened  over  the  point  of 
the  calamus,  and  is  here  called  the  ohfj^.  Tlie  two  choroid  plexuses  of 
the  fourth  veniride  depend  from  the  roof,  covered  by  epitheliuni.  They 
send  nrocesses  into  the  lateral  recesses,  around  which  part  of  the  l^Ui 
is  reflected,  forming  the  comveopia.  The  floor,  medullary  portion,  pre- 
sents several  white  lines,  the  itria  arounliew,  which  run  outward  from 


the  median  line  across  the  resliform  body  to  the  auditory  nene.  The 
floor  presents  also  a  mnial  grnnrr,  on  each  side  of  which,  below  the  striae 
acoosticEC,  toward  which  the  aricx  is  turned,  is  a  small  triangular  depres- 
sion, the  in/en'nr  fnrta.  Its  base  sends  off  a  groove  fruni  each  an^le, 
the  inner  of  whicn  runs  toward  the  point  of  the  calamus  scriptonus, 
marking  off  lielween  it  and  the  median  groove,  the  prominent  lower  por- 
tion nf  the/(/JWicu/iM  fn-n,  triangular  in  sbanc  with  its  base  toward  the 
atriEe.  The  outer  runs  outward  to  the  lateral  boundary  of  the  ventricle, 
and  bounds  a  third  triangular  space  with  lis  base  upward,  ending  near 
ihe  Birin  in  the  aamstic  luberde. 

BetKfen  the  two  grooves  just  mentioned  is  a  dark,  somewhat  trian- 
gular space,  the  ala  diifrea,  its  narrower  part  at  the  inicrior  fovea,  its 
broader  side  downward,  forming  the  rminrntin  cinerea.  A'entrally,  this 
Bpa«  practically  includes  the  nitcln  of  the  ninth,  tenth,  and  eleventh 
nerves. 

The  upper  part  of  the  floor  of  the  fourth  ventricle  presents,  just  above 
the  inferior  fovea  on  each  side,  a  somewhat  siniilnr  depression,  the 
utpenorjovea.  Between  it  and  the  mesial  groove  ia  the  up^  part  of 
i&/ainetilv»  trra,  and  nmning  from  it  toward  the  iter  above  m  a  groove, 
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the  locus  cmruleHi.    The  color  of  the  latter  is  due  to  a  line  of  pTgrnented 
nerve-oells  fonuinR  the  gubttantiafirruffinfa. 

In  the  floor  of  the  fourth  ventricle  are  al§o  found  the  nuclei  trom  which 
arise  the  fifth  nerve,  the  seventh,  eighth,  and  sixth.  That  for  the  fifth, 
its  motor  portion,  lies  below  the  lateral  angle,  and  ita  sensory  portion, 
more  extensive,  lies  external  to  the  latter;  tliat  for  the  seventh  behind 
the  superior  olivaiy  nucleus  of  the  pons;  that  foe  the  sixth,  in  a  column 
of  multipolar  cells  in  the  fasciculus  teres,  above  the  striae  acoustjcs : 
and  for  tne  eighth  the  nuclei  lie  under  the  acoustic  tubercle  and  strin. 
The  nuclei  of  the  third  and  fourth  nerves  are  in  the  floor  of  the  aqueduct 
of  Sylvius,  and  that  of  the  twelfth  is  in  the  fasciculus  teres  bfioio  the 
strin  acousticie. 

CRANIAL  NERVES. 
How  m«D7  cranial  nervesare  titere?    What  are  their  names? 
The  cranial  nerves  con«st  of  twelve  paiis,  as  follows : 

1  et  pair,  Olfactory ;  7th  pair,  Facial,  portio  dura ; 

2d  pair.  Optic;  Sth  pair,  Auditory,  portio  mollis; 

3d  pair.  Motor  ocuti ;  9th  pair,  Olosao-pbaotigeal ; 

4th  pair,  Pathetic;  10th  pair,  Pnenmogastric ; 

Sth  pair,  Trifacial;  11th  pair,  Spinal  accesaot}' ; 

Sth  pair,  Abducens;  12th  pair,  H>-pogloeea]. 

What  are  the  origins  of  the  cranial  nerves  7 

These  nerves  have  each  a  superficial  and  a  deep  origin.     Hie  fonnor 
corresponds  to  its  point  of  attachment  at  the  surtace  of  the  brain :  the 
latter  to  certain  nuclei  or  collections  of  nerve-cells  in  the  floor  of  the 
fourth  ventricle  and  Sylvian  aqueduct 
Describe  the  ol&ctorr  nerves. 

The  olfactory  nerves,  twenty  on  each  side,  descend  from  the  under 
surface  of  the  olfactory  bulb  through  the  cribriform  plat«  to  the  nose. 
Internally  they  groove  the  vertical  plate  of  the  ethmoid:  externally,  the 
inner  surface  of  the  lateral  mass.  They  are  all  non-meaollated  neirves. 
Describe  the  optic  nerres. 

The  optio  nervee  of  the  two  sides  meet  and  partiallv  decussate  at  the 
commmure  or  ehlnstna,  back  of  which  they  enter  the  brain  as  the  optic 
IrncU.  Each  tract  arises  from  the  optic  thalamus,  corpora  geniculal*. 
and  the  saperior  corpus  quadrigeminum  as  a  flat  band.  This  flattened 
band  then  crosses  the  cms  cerebri,  and,  becoming  rounded  in  form,  is 
adherent  to  the  tuber  cinereiim  and  lamina  cinerea. 

The  commissurf.  lies  on  the  olivarj-  oraiiience  of  the  sphenoid  bone,  and 
in  it  most  of  the  fibres  decussate.  The  outer,  however,  arc  prolonged 
into  the  nerve  of  the  same  side.  From  the  commissure  each  optic  nerve 
runs  through  the  foramen  opticum,  ciinhenthed  by  the  duia  mater  and 


PLATE  XXI, 

Fw.  l.  —  TofiuxpngeSS7. 


Nen-e»  nf  [lie  ( )rbil,  wen  fr.mi  nlwvt. 

D,g,t,7P:ny  Google 


PLATE  XXII. 
Fio.  l.—To/a/Kpage2l 


Nerves  of  tlie<.)rbit  and  (>|>lilliHlmic(Janglioii  (side  view). 


Large  luperjlciai 


The  Coiinte  and  ConiieclionH  ol  Ihc  Fneidl  Xerve  in  the  Temporal  Bone, 

D,g,t,7P:nyG0t>^lc 


D,g,t,7P:hy  Google 


!>,  Google 


THE   FIFTH    NERVB,  .       267 

uaohooid,  and  pierces  the  eyeball  just  inade  its  centre,  and,  afler  run- 
ning through  tue  sclerotic  and  choroid,  expands  to  form  the  retina. 
D«Bcribe  tJie  motor  ocnli. 

The  motor  ooull  arises  superficially  trom  the  cms  anterior  to  the 
MHis,  ita  deep  origin  being  a.  gtay  nucleus  in  the  floor  of  the  Htjueduct  of 
Sylvius.  It  runs  to  the  outer  side  of  the  posterior  clinoid  pn>ccKS,  enters 
the  cavernous  sinus,  runs  above  the  other  nerves  in  ils  outer  wall,  and 
divides  into  two  branche*,  which  enter  the  orbit  between  the  two  heads 
of  the  external  rectus.  It  is  joined  in  the  sinus  by  sympathetic  fila- 
ments. The  superior  branch  crosses  the  optic  ner\e  to  supply  the  superior 
rectus  and  levator  palpebrs.  The  (n/(T(or  divides  into  three  parts — one 
for  the  inferior  oblique,  one  to  the  inner  and  one  to  the  lower  rectus. 
The  first  supplies  the  motor  root  of  the  lenticular  ganglion. 
Describe  the  pathetic. 

The  patbetio  nerve  has  an  apparent  origin  from  the  upper  nde  of 
the  valve  of  Vieussens,  and  a  deep  trom  (he  floor  of  the  aqueduct  of 
Sylvius.  The  two  nerves  communicate  by  a  transverse  bwid  on  the 
valve  of  Vieussens.  The  nerve  pierces  the  dura  after  crossing  over  the 
cms,  enters  the  cavernous  sinus,  in  whose  outer  wait  it  lies  between  the 
ophthalmic  and  third  nerves,  then  crosses  the  latter  to  enter  the  orbit 
through  the  sphenoidal  fissure  above  the  external  rectus,  and  enters  the 
superior  oblique  after  crossing  over  the  levator  palpebrs.  It  receives 
sympathetic  filaments  in  the  sinus,  and  sends  k  reciurent  branch  into  the 
tentorium. 
Descrtbe  the  flfUi  nerve. 

The  fifth  or  trifacial  is  the  largest  of  all  the  cranial  nerves,  and  arises 
by  two  rooia,  a  molor  and  a  sensory.  The  former  is  small,  and  the  latter 
nts  the  Gusserian  ganglion  upon  it.     Both  arise  from  the  side  of  the 

Kns  superficially,  the  smaller  root  above  the  Iflrper,  some  transverse 
res  of  the  pons  separating  the  two.  This  nerve  confers  both  motion 
and  sensation.  At  the  apes  of  the  petrous  portion  of  the  temporal  the 
large  root  forms  the  GtiKcrian  gaiitjlitm ;  the  smaller  does  not  join  in  the 

Gmglion,  but  runs  below  it  to  join,  just  below  the  foramen  ovale,  the 
west  trank  proceeding  from  tne  ganglion. 

Describe  the  Oasserian  ganglion. 

The  Gasserian  ganglion  lies  in  a  hollow  near  the  apex  of  the  petrous 
portion  of  the  temporal,  the  large  superficial  petrosal  nervCj  and  the 
motor  root  lying  below  it.  It  receives  branches  nom  the  carotid  plexus. 
Small  twigs  pass  lo  the  dura  mater.  This  ganglion  sends  off  three  large 
branches— viB.  the  ophthalmic,  superior  maiillaty,  and  inferior  maiilkty. 

The  first  two  confer  sensation,  tnc  third  motion  and  sensation. 

DsKtlbe  the  ophthalmic  nerve. 
The  ophthalmic  or  first  division  of  the  Bnii  nerve  is  sensory,  and  the 
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Bmallest  branch  of  the  ganglion.     It  is  flattened,  about  1  inch  long,  sad 
runs  in  the  uut«r  nail  of  the  cavernous  sinus,  betoK  the  lowest  or  the 


J. laments  from  the  catvrtiouj  ptenu,  and  givee  off 

JSaments  to  the  third  and  tixlK,  and  eometiiiies  to  tht  foitrtli  nerve,  and 
a.  Tecurrent  branch  running  in  the  (entortum  with  the  fourth.  Finallf  it 
diviilea  into  the  frontal,  lachrymal^  and  nasal  nerves,  which  paaB  through 
the  sphenoidal  fissure  into  the  orbit. 

The  laohrymal,  the  smallest,  runs  with  the  lachrviual  arten-  above 
ihe  external  rectus  muscle  to  the  gland,  which  it  supplies,  as  well  ma  the 
conjunctiva,  communicating  with  the  superior  masiOaiy  nerve.  It  then 
pierces  the  palpebral  ligament  to  end  in  the  upper  lid,  Joining  hnnches 
of  the  facial. 

The  frontal,  the  largest  branch,  enters  the  orbit  through  the  widest 
part  of  the  sphenoidal  fissure,  just  below  the  periosteuui,  and  divide* 
about  the  miadle  of  the  orbit  into  the  mqtratrochlear  and  tuonwrinlal 
nerves.  The  former  runs  in  over  the  pulley  of  the  superior  oblique,  and 
leaves  the  orbit  between  it  and  the  supraorbital  foramen.  It  then  ascends 
beneath  the  muscles  and  ends  in  the  skin  of  the  forehead.  It  commoni- 
cates  in  the  orbit  with  the  infratrochlear  nerve.  The  frontal  nerve  con- 
tinues as  the  supraorbital,  which  passes  through  the  supraorbilal  foramen, 
supplies  the  upper  lid,  and  divides  into  an  inner  and  an  outer  bnncli. 
These  ascend  on  the  forehead  and  supply  the  pcriccnuiuro  and  skin,  the 
outer  reaching  nearly  to  the  lambdoid  suture. 

The  nasal  enters  the  orbit  between  the  two  divisions  of  the  third  nerve, 
and  between  the  heads  of  the  external  rectus,  and  then  croeses  over  the 
optic  nerve  and  runs  to  the  anterior  ethmoidal  foramen.  In  the  orbit  it 
gives  off  a  branch  to  the  ophlhatmic  ganglion,  several  long  ciliary  ts  the 
eyeball,  and  an  infratrochlear  branch.  It  then  re-enterB  the  mniil 
cavity  through  the  anterior  ethmoidal  canal.  In  the  cranium  it  mns 
in  a  groove  on  the  cribriform  plate,  and  through  a  slit  on  the  side  of 
the  crista  galli  into  the  nose,  where  it  gives  off  an  external  and  an  ntter- 
nal  branch.  The  latter  supplies  the  mucous  membrane  of  the  septom. 
and  the  external  the  outer  wall  of  the  nasal  fossa.  The  nerve  then 
runs  in  the  groove  on  the  nasal  bone  to  end  as  the  anterior  branch  in 
the  integument  of  the  tip  of  the  nose,  joining  faaal  branches. 

Describe  tbe  ophthabnic  ganglioD. 

It  is  found  at  the  back  of  the  orbit,  between  die  optio  nerve  and  the 
external  rectus.  It  has  three  roots — vix.  the  long  or  maory.  frooi  the 
nasal  branch  of  the  ophthalmic ;  a  short  or  motor,  from  the  manefa  of 
ihe  third  to  the  infenor  oblique;  and  the  it/mpal/Ktic  root,  froni  the 
cavernous  plexus. 

Branches :  six  or  eight  thcrt  ciliary,  which  run  with  the  ciliai^  aiterim 
above  and  below  the  optic  nerve,  and  are  joined  by  the  long  cQiaiy  from 
the  nasal.  They  pierce  the  sclerotic  to  supply  the  rillai;  mnaje  and 
iria. 
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It  is  BenB0i7,  uid  eotere  the  foramen  rotundum,  croases  the  Bpheno- 
mazitlaTy  foeaa,  and,  aa  the  infraorbital,  traverseH  the  canal,  emerges 
from  the  foramen  to  end  on  the  face  in  palpAral,  nasal,  and  labial 
bnnohes :  the  first,  to  lower  hd ;  the  second,  to  side  of  nose ;  and  the 
third  set,  to  upper  lip.  These  branches  join  with  the  facial  to  form  the 
intraorbital  plexoa.  The  superior  maxillary  nerve  also  gives  off  ficii 
iranehet  to  Medeefs  gaitalionf  an  orbital  and  alveolar  branches,  and  a 
recurrent  branch  to  the  dura  mater. 

The  orbital  or  temporo-roalar  branch  enters  the  orbit  by  the  spheno- 
maxillary fissure,  and  divides  into  two  branches,  which  uieree  the  malar 
bone.  The  tnalar  branch  supplies  the  skin  of  the  cheeli,  and  joins  the 
facial.  The  temporal  branch,  after  piercing  the  malar  hune,  cntera  the 
temporal  fossa,  and  ends  in  the  skin  over  the  fore  part  of  the  temporal 
rei^on,  joining  the  facial  and  auriculo-tcmporal  nerves. 

The  alveolar  or  superior  dental  nerves  are  three.  The  potterior 
divides  into  two,  which  run  on  the  Eygomatic  surface  of  the  sup.  maxilla, 
supplying  the  gum  and  the  mucous  membmne  of  the  cheek,  and  enter 
the  posterior  dental  canals  to  the  molar  teeth.  The  middle  runs  to  the 
bicuspids  along  a  canal  in  the  antrum.  The  anterior  descends  in  its 
canal,  and  Igives  a  iui«i^  breach  to  the  pituitai;  membrane,  and  dental 
Inanches  to  the  canine  and  incisor  t«etD. 

Deacribe  Heckel'a  ganglion. 

It  is  also  called  the  spheno-^alatine,  and  lies  in  the  spbeno-maxillary 
fossa,  close  to  the  spheoo- palatine  foramen  aod  below  the  superior  max- 
illary nerve.  Its  motor  root  comes  from  the  facial  (see  Vidian  nerve], 
its  lenaory  root  from  the  two  ganglionic  branches  of  the  superior  niax- 
illsty  nerve,  and  the  t^pathetic  root  from  the  carotid  plexus.  Its 
branches  are  as  follows : 

Asoendlnff :  Seeerai  through  the  apheno-maxillary  fissure  to  the 
orbit.     They  may  supply  the  periosteum. 

Deaoendins :  The  tmall  or  pnnfrior  runs  with  a  mnnll  artery  in  the 
lesser  palatine  canaL     It  supplies  the  levator  palati  and  aiygoa  uvulte. 

The  large  or  anterior  runs  in  the  posterior  palatine  canal,  tbence  in 
branches  to  the  incisor  teeth  along  grooves  in  the  hard  palate,  and  one 
joins  the  naso-palatine  nerve.  It  gives  off  inferior  natal  branches, 
through  canals  in  the  palate  bone,  to  supply  tne  spongy  bones. 

The  erfemo/,  to  the  outer  part  of  the  soft  palate,  through  the  exter- 
nalpalstine  canal. 

The  internal  branches  include  the  jiato-palaline and  the  iipvernatal 
nerves.  The  latter  run  through  the  spheno- palatine  foramen  to  the  spongy 
bones  and  septum.  The  nato-palatitte  nerve  proceeds  with  the  above, 
and  then  descends  on  the  lepUua  nasi,  beneath  the  pituitary  membrane, 
and  through  the  tnenal  '''  -tior  palatine  canal,  called 
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the  foramina  of  Scarpa,  the  left  anterior  to  the  right.  They  Bupplj  the 
mvcoua  membrane  behind  the  incisor  teeth. 

The  poetdrlor  branche§  are  the  l^ian  and  pharyiigtal  nen'es.  The 
Vidian  passes  back  through  the  Vidian  canal,  and  divides  in  the  foramen 
lacerum  medium  into  the  great  supeijicial  petrosal  and  the  great  deep 
pflrosal.  The  fonner  passes  througn  the  foramen  lacerum  medium, 
runs  in  a  groove  on  the  anterior  surface  of  the  pelrous  portion  of  the 
temporal,  enters  the  hiatus  Fallopii,  communicates  irith  Jacohaon'e  nerve, 
enters  the  aqueductus  Fallopii,  and  joins  the  geniculate  ganglion  of  the 
seventh  nerve.  The  (fe«p  runs  backward  and  joins  the  sympathetic  in 
the  carotid  canal. 

The  pharyngeal  nerve  passes  through  the  pterjgo-palatine  canal  to 
the  mucous  membrane  ot  the  pbaiynz. 

Describe  tbe  inferior  maxillary  nerve. 

It  iH  the  largest  branch,  and  arises  by  two  roots — a  large  senaoiy  root 
from  the  Gasserian  ganglion  and  the  motor  rout  of  the  fifth.  Thig 
nerve  divides  into  two  trunks,  anterior  and  posterior.  The  anterior 
gives  off  the  masseteric,  the  buccal  the  deep  temporal  and  the  two 
pterygoid. 

Tne  maaseterlo  runs  above  the  external  pterygoid,  crosses  the  sig- 
moid notch  to  maaseler,  suppking  also  filaments  to  the  jaw. 

The  deep  temDoral  are  three,  the  posterior,  middle,  and  anterior. 

The  buooal  is  a  sensory  nerve,  and  nins  along  the  inner  surface  of  the 
coronoid  process  to  divide,  on  the  buccinator,  into  branches  to  the 
muscles  and  skin  joining  the  facial,  and  extending  as  far  as  the  angle 
of  the  mouth. 

The  pterygoid,  internal  and  external,  supply  those  muscles  rospeo- 
tively. 

The  pmterior  trunk  of  the  inferior  maxillary  is  mostly  seniioTV.  It 
divides  into  the  auriculo-t«mporal,  gustatory,  and  inferior  dental. 

The'  aurioulo-tempoTB,!  runs  beneath  the  external  pterygoid;  (he 
middle  meningeal  artery  passing  up  between  its  two  roots  of  origin  to 
the  inner  side  of  the  neck  on  the  lower  jaw.  It  then  passes  up  nnder 
the  parotid  ^land,  and  along  with  the  temporal  arterj'  over  the  lygoma, 
and  divides  into  temporal  branches  to  the  skin  of  the  temporal  region, 
joining  the  facial.  This  nerve  commanicates  at  its  origin  with  the  olio 
ganirlion,  and  gives  off  the  following  branches: 

Aurieuhr,  Oifi  inferior  to  the  external  meatus,  the  snperior  to  the 
tragus  and  pinna. 

Articular,  one  or  two  to  the  articulation  of  the  jaw :  several  to  the 
parotid,  and  the  branches  to  the  external  auditory  meatus  send  a  fila- 
ment to  the  mcmbrana  tympani. 

The  Inferior  deatal  nerve  runs  along  with  the  artery,  enters  that 

canal,  supplies  the  teeth,  and  at  the  mentalforamen  divides  into  an  ihcuot 

and  a  mi'ii/al  branch.     The  former  supplies  the  canines  and  incisor*,  the 

'he  .xkin  of  the  chin  and  lower  hp.     The  nerve  is  at  first  under  the 
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externa]  pterygoid ;  t&ter,  between  the  ramus  of  the  iaw  and  the  internal 
lateral  li^sment  Ita  branches  are  the  mylo-hi/md  and  denial.  The 
mjlo-hyoid  rane  in  the  groove  to  supply  tne  mylo<hyoid  and  anterior 
b^y  of  digastric  muscles.  The  denttu  supply  thetuouiB  and  bicuspids, 
interlacing  to  form  a  fine  plexue,  the  inferior  dental. 

The  ffUBtator7  or  liarual  neire  lies  at  first  beneath  the  external 
pteiygoid,  internal  to  the  dental  nerve.  Here  a  branch  from  the  dental 
may  cross  the  internal  maxillary  to  join  it.  The  chorda  tympani  ako 
joins  it  The  nerve  now  runs  aloof;  the  inner  aide  of  the  ramus  of  the 
jaw,  and  crosses  the  upper  conalrictor  to  the  wde  of  the  tonj:ne  above 
the  deep  part  of  submaiillaiy  gland ;  lastly,  it  runs  below  Wharton's 
duct,  and  superficially  alona;  the  side  of  the  tongue  to  ila  apex.  It 
commuiiicalos  with  the  facial  through  the  chorda  tympani,  the  submax- 
illaiy  ganglion,  inferior  dental,  and  hypoglossal.  It  sunpties  the  mucous 
membrane  of  the  mouth  and  tongue  (anterior  two-lhirds),  the  gums, 
sublingual  gland,  and  the  filiform  and  fungiform  papills. 

D«scriba  the  nibmazilluy  ganglioa. 

It  is  plaoed  above  the  deep  part  of  the  gland,  and  receives  filaments 
from  the  gufltatoty  and  from  the  inferior  maxillary  nerve  through  the 
chorda  tympani ;  also  filaments  from  the  sympathetic  plexus  around  the 
facial  artery. 

Branches:  Five  or  six  to  gland,  Wharton's  dnct,  and  the  mucous 
membrane  of  the  mouth. 
DescrilM  Um  otic  guglion. 

It  is  of  a  reddish  color,  oval  and  flattened  in  form,  and  i  Inch  in 
diameter.  It  lies  on  the  inferior  maiillaiy  nerve  (deep  surface)  below 
liie  foramen  ovale,  and  behind  it  is  the  middle  meningeal  artery.  It 
commonicatea  with  the  inferior  maxillary  through  its  internal  pterygoid 
branch,  with  the  small  superficial  petrosal  nerve,  and  with  the  plexus  on 
the  middle  meningeal  artery. 

Branches :    One  to  the  tensor  tympani,  to  tensor  palati,  to  chorda 
tympani;  and  to  the  auriculo-lenipom  nerve  two. 
Describe  the  lizth  nerve. 

The  sixth  or  abduoens  has  on  apparent  origin  in  the  groove  be- 
tween the  pons  and  medulla,  u)d  a  deep  origin  from  the  fasciculus  teres. 
It  runs  to  the  lower  and  outer  part  of  the  dorsum  seltaa,  and  traverses 
the  floor  of  the  cavernous  sinus  external  to  the  carotid  artery,  and,  re- 
<«iving  branches  from  the  cavernous  and  carotid  plexuses,  enters  the 
orbit  by  the  sphenoidal  fissure  between  the  two  heads  of  the  external 
rectus',  it  receives  a  branch  from  the  ophthalmic  nerve,  and  supplies 
the  above-named  muscles. 

Wlut  ue  the  relktioiLi  of  tlie  partB  in  the  cftveraoiia  Biniu  and 
q)lwnoidal  fismre? 

In  the  tinttt:  the  third,  fourth,  and  the  ophthalmic  branch  of  the 
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fifth  lie  in  the  outer  waU,  in  Qumertual  onler  fium  above  downwinl  and 
irom  within  outnanl :  vith  the  sixth  nerve,  on  the  floor  and  exlental  to 
the  carotid  artery.  In  ihe  fistwrt:  the  fourth,  with  the  frontal  and 
lachrymal  divisions  of  the  ophthalmic,  lie  in  this  order  froui  within  out- 
ward and  just  below  the  periosteum.  All  the  rest  enter  betwe«D  the 
■      Iflofthe  '  ■      ■■        ■      -  •  ■  ■      • 


heads  of  the  external  rectus  in  this  order  trom  above  downward:  the 

fper  division  of  the  third;  naaal  branch  of  ' 
the  third ;  and  the  sixth.     The  ophthalmic 


upper  division  of  the  third ;  naaal  branch  of  the  fiflh ;  lower  divisioD 
of  the  third ;  and  the  sixth.     The  ophthalmic  vein  is  below  them  all 


Describe  the  seventh  nerve. 

The  Bdventb  or  f&olal  has  a  superficial  orisin  from  the  depreeawn 
between  the  olivary  and  restiform  bodies,  and  a  deep  from  the  faacirulua 
teres.  Between  it  and  the  eighth  is  the  para  intermedia,  which  joins 
the  fadal  in  the  auditory  canal.  The  nerve  runs  outward  to  the  btemal 
meatus,  where  it  runs  in  a  groove  on  the  auditory  nerve,  enters  the  aque- 
ductuB  Fallopii,  and  emerges  at  the  stvlo-mastoid  foramen.  It  preeent« 
within  the  aquedut^t,  near  the  hiatus  Fallopii,  a  reddish  enlargement,  the 
geniculate  ganglion.  Outside  the  cranium  it  nine  forward  in  the  parotid 
gland,  and  divides  behind  the  ramus  into  the  oeiwo/oon?  and  trmpom- 
faciiii  divisions.  In  the  parotid  and  vicini^  the  ndiating  bnmrhea 
form  the  pes  anserinus. 

Communicating  branehet:  In  the  internal  auditocy  meatus,  one  or 
two  communicating  with  auditor?  nerve. 

[n  the  aqueduct  it  communicates  with  Meckel's  ganglion  by  means  of 
the  large  mperficial  petrotal;  with  the  otio  ganglion  fey  a  small  branch 
to  the  tmall  saperfiaal  petrotal;  with  the  sympathetic,  on  the  middle 
meningeal,  by  the  external  peCroml ;  and  with  the  pneumofastric  (auri- 
cular branch ). 

Outside  the  uranium :  it  sends  branches  to  the  gtoaso- pharyngeal, 
carotid  pleitus,  auricularia  maenus,  auriculo-t«mpoial,  and  ftcial  nerves. 

Branehet  of  dintrihtuion :  In  the  aaueduct :  a  t^panie  branch  to  the 
stapedius,  and  the  chorda  tympani.  The  latter  arises  oloee  to  the  stylo- 
mnstoid  foramen,  ascends  in  a  small  canal  to  the  posterior  wall  of  tym- 
panum, and  then  passes  over  the  upper  part  of  the  membrane  between 
the  handle  of  the  malleus  and  the  incus,  finally  emerging  through  the 
canal  of  Huguier;  it  then  descends  on  the  inner  side  of  the  intertud  lat- 
eral ligament  of  the  jaw,  and  joins  the  gustatoi]y  nerve,  through  which 
its  fibres  reach  the  siibmaxillary  ganglion  and  hngualis  muscle.  It  re- 
(«i\'es  a  branch  from  the  otic  ganglion  before  joining  the  lingual 

Outside  the  cranium :  the  potterior  auriailar  ascends  between  the  ear 
and  the  mastoid,  receives  a  branch  from  the  vagus,  one  from  the  atHicu- 
laris  magnuB,  and  one  from  the  occipitalis  minor,  and  divides  into  an 
auricular  branch  to  the  back  of  the  auricle  and  reuahens.  and  an  occip- 
ital branch  to  the  oecipito-frontallB. 

The  digattric  branches,  to  the  posterior  belly  of  the  dinstric.  one  join- 
ing the  doBso  pharj'ngcal  none;  nmt  n  Jtryn-Ayon/ branch  to  ibe  mnsde, 
joining  tlie  carotid  plexus.  Got)'jlc 
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The  lemporo-fiuialdmiion  droases  the  external  carotid  artery  and  the 
t«mporD-maxillaiy  vein  in  the  upper  part  of  the  parotid,  recdves  Gla- 
menta  t'roni  the  auricalo-temporal  nerve,  and  dividoa  into  three  sets  of 
branches — viz.  temporal,  malar,  and  infraorbitaL 

The  ltmp<mtl  branches  supply  the  attolena  and  aUraheDS,  oodpito- 
frontalis,  orbicularis,  and  corrueator  snpeidlU.  "niey  communicate  widi 
the  aoriculo-temporal,  temporal  branch  of  aupeiioT  maxillary,  and  supra- 
orbital nerves. 

The  vtalar  branches  ran  to  the  outer  angle  of  the  orbit,  supply  tlie 
orbicularis  and  comigator,  joining  the  lachrymal  aitd  supraorbital,  and 
some,  to  lower  lid,  join  with  the  superior  maziUaiy  nerve  (palpebral 
branches). 

The  infraorbital  group,  to  the  apace  between  the  orbit  and  mouth. 
Tbev  supply  the  buccinator,  orbicularis  oris,  the  levator  labii  saperioria, 
the  levator  anguli  oris,  and  nasal  muscles.  They  unite  with  the  cervico- 
facial branches,  the  nasal,  inlratrochlear,  and  with  the  superior  maxillary 
nerve.     The  latter  forms  the  mlraorbital  plexus. 

The  cfn-ioa-/acial  division  descends  through  the  parotid,  joining 
branches  of  the  great  auricular,  and  divides,  near  the  angle  of  the  Jaw, 
into  bu[M;al,  su  pram  axillary,  ana  in&amaxillaiT  Inwicbes. 

The  bucciil  cto««  the  maaseter,  supply  the  Duocinator  and  orbicularis 
oris,  and  join  the  infraortntal  nerves  and  the  boccal  nerve  from  the  in- 
ferior maxillary. 

The  mpraTnaxSlari/,  bencnth  the  depressor  angi^  oris,  supplies  the 
inferior  labial  muscles,  and  joins  branches  of  the  inferior  dental. 
The  in/rfimaxillaty  pierces  the  deep  cervical  fascia,  supplies  the 
roid  region,  Joining  the  super- 


deep  ' 
iprany< 


Describe  the  anditoiy  nem. 

The  eiflfhtta  or  auditory  is  the  special  nerve  of  the  sense  of  hearing. 
Superficially  it  appears  at  the  lower  border  of  the  pons,  external  to  the 
facial  It  bas  two  rools — one  from  the  inner  ude  of,  and  one  from  the 
t'mnt  of,  the  restiform  body.  It  runs  to  the  internal  auditory  meatus 
with  the  facial  nerve,  the  two  being  sepantcd  by  the  pars  intermedia 
and  the  auditory  artery.  The  nerve  in  the  meatus  dividea  into  a  coch- 
Imr  and  a  rmtHiular  braiKh. 

Describe  the  nintli  nerre. 

Tlie  ninth  or  ffloflMO-pbarTiiseal  arises  snperficiany  by  several 
filaments  from  the  (rroove  between  the  olivary  and  resdform  bodies  at 
the  upper  part  of  the  medulla ;  deeply  through  the  lateral  tract  to  a 
gray  nucleus  in  the  floor  of  the  fourth  ventricle. 

The  nerve  runs  in  front  of  the  flocculus  to  pass  through  the  middle 
part  of  the  jugular  foramen  with  the  va^cus  and  spinal  aocessory.  in  a 
■epante  sheath,  and  here  preecnts  two  successive  ganglionic  enlarge- 
ments, the  jugular  and  the  petrous  ganglia.    Outside  the  cranium  it 
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pasees  between  the  jngulor  vein  and  the  internal  carotid  ut«ry,  deeoend- 
ing  in  iroDt  of  the  latter,  and  beneath  the  styloid  prooess  and  its  mits- 
c)ee,  to  the  lower  border  of  the  stvlo-pharTngeus.  It  then  croesea  this 
mogcle  and  divides  into  braochee  oeneath  the  hyogloasus.  In  die  juru- 
lar  foramen  it  grooves  the  lower  border  of  the  petrous  portdon  of  the 
temporal. 

Tne  itpper  or  jarpJar  ganglion  is  of  small  size,  and  is  formed  in  the 
outer  part  of  the  nerve,  some  fibres  ptuaing  over  bat  Dot  joining  it 

The  pelrma  ganglion  is  larger,  and  lies  in  a  groove  in  the  petrous 
bone,  involving  the  entire  trunk  of  the  nerve.  From  it  pass  the  tym- 
panic nerve  and  branchee  of  commnnioation  to  the  va^rua  and  btiiim- 
thetia  That  to  the  sympathetic  joins  the  upper  cervicid  ganglion.  Tg 
the  vagus,  one  joins  its  auricular  branch  and  one  Its  upper  ganglioa. 
Another  branch  perforates  the  posterior  bell^  of  the  digastric,  mm  a 
point  just  below  the  petrous  ganglion,  to  join  the  facial  cloee  to  the 
stylo- mastoid  foramen. 

The  tympanic  [Jacobson's  nerve)  runs  in  a  canal  in  the  pelrouA  p4»tJoii 
to  enter  the  tympanum  through  an  aperture  in  its  floor  close  to  the  inner 
wall,  and  divides  into  branches  wbicn  groove  the  promontory  and  form 
the  t^panic  plexus.  Itgiveea  branch  to  the  fiii^tra  rotunda,  fmratra 
ovalu,  and  to  the  Eustachian  tube.  The  nerve  finallv  emerges  from  the 
tympanum  by  a  canal  at  its  upper  and  back  part,  as  the  ^nail  tuprrfidaJ 
prtroml  nerve.  This  latter  enters  the  cavity  of  the  skull  bv  a  small  fora- 
men on  the  anterior  surface  of  the  petrous  portion  external  to  the  hiatus 
Fallopii,  and  escapes  by  a  small  fommen  in  the  ^reat  wing  of  the  sphe- 


The  carotid  branches  run  on  the  internal  carotid  to  its  oi 
at  the  common  carotid,  joining  the  pharyngeal  branches  of  the  vagus 
and  the  sympathetic. 

The  phan/ngeal,  three  or  four,  pierce  the  mtperior  constrictor  to  the 
mucous  membrane  of  the  upper  pharynx. 

The  miaciilar,  to  the  stylo-pharyngeua. 

The  tiynxillitic,  to  the  tonau  and  soft  palate,  form  the  eirouliu  tonnl- 
laris  and  join  the  palatjne  nerves. 

The  lingual  are  the  two  terminal  branches.  One  sapnlies  the  morons 
membrane  of  the  posterior  third  of  the  tongue  and  the  circumvaUaie 
papillie ;  the  other,  to  the  side  of  the  tongue,  joins  the  gustatoif. 

Describe  ths  pnenmogwtrie  nerve. 

The  tenth,  ya^us,  or  pneumoffastrio,  is  both  motor  and  texttorf. 
Its  apparent  origin  is  by  twelve  to  fif^n  filaments  below,  and  in  the  line 
of  the  origin  of,  the  ninth  ;  its  deep  origin  is  from  a  nucleus  in  the  knnr 
part  of  the  fourth  ventricle.  It  passes  through  the  jugular  foramen  in 
the  same  shealh  with  the  spinal  accessor]',  a  partition  separating  tJieiB 
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from  the  ninth,  and  develops  the  ganglion  of  tite  root  of  the  vagns. 
Kmcrging  from  the  foramen,  it  fonna  the  ganglion  of  the  trunk  of  the 

The  ganglion  of  the  root  (ganglion  Jugularej  is  gray  in  color  *nd 
spherical,  its  diameter  about  2  lines.  It  haa  branches  of  commnnica- 
tion  wiih  the  accessory  {uut  of  the  spinal  aocesaoiv,  with  the  petrous 
ganglion  of  the  ninth,  with  the  facial,  and  with  the  superior  cervical 
ganglion  of  the  sympathetic. 

The  ganglion  of  Ote  (runt  (ganglion  cervlcale)  is  larger,  of  a  reddish 
color  and  cjlindnoal  form.  Its  surface  tg  croesed  by  the  accessory  por- 
tioD  of  the  eleventh,  and  it  communicates  with  the  hypogloBsal,  the 
upper  two  cervical,  and  the  sympathetic  nerves. 

The  vagus  then  descends  between  the  internal  carotid  artwy  and  the 
jugular  vein  to  the  thyroid  cartilage,  then  between  the  vein  and  the 
common  carotid  to  the  root  of  the  neck. 

On  llut  right  »ii}e,  the  nerTC  CTOBses  the  Gint  part  of  the  subclavian  artery, 
descends  behind  the  right  innominate  vein  and  alongside  of  the  trachea, 
and  Hjtreads  out  into  the  posterior  pulmonary  plexus  behind  the  root  of  the 
lun^.  Below,  two  corda  emerge  from  this  plexus  and  ramiiy  on  the 
coso^haeuSi  fotminj;,  with  branches  from  the  left,  the  OBSophaecol  plexus. 
Agam  forming  a  single  trunk,  the  nen'c  descends  on  the  back  of  the 
oesophagus  to  ramify  on  the  posterior  surface  of  the  stomach. 

On  the  left  nide  the  nerve  runs  behind  the  Icf^  innominate  veiti,  between 
the  lefl  carotid  and  subclavian  arteries,  and  crosses  the  arch  of  the  aorta. 
It  forms  the  left  posterior  pulmonary  plexus,  nssists  to  form  the  cesopha- 
geal  plexus,  and  as  a  single  trunk  descends  on  the  front  of  the  oesophagus 
to  ramify  on  the  anterior  surface  of  the  slomoch. 

Bmiicheii :  («)  In  the  jugular  foramen:  An  aiirkular  branch  (Ar- 
nold'n).  from  the  jugular  ganglion,  receives  a  branch  from  petrous  gan- 
glion of  the  ninth,  traverses  a  small  canal  in  the  petrous  portion  of  the 
temporal,  crosses  the  aoucductus  Fallopii,  and  communicates  with  the 
facial.  It  escapes  through  the  auricular  nssure,  then  divides  into  a  branch 
to  the  auricle,  and  a  second  which  joins  the  pMterior  auricular.  A  rF- 
ciirrent  branch  from  the  jugular  ganglion  supplies  the  dura  mat«r  in  the 
posterior  fossa. 

{I>\  In  the  neck ;  A  pharyngeal  branch  from  the  cervical  ganglion,  de- 
riving its  fibres  mainly  from  the  spinal  accessoiy,  crosses  the  internal  car- 
otid, and  joins  with  gtosso-phaivngeal  and  sympathetic  in  the  phaiyngcal 
lilcxiis.  rhis  plexus  supplies  the  muscles  nnd  mucous  membrane  of  ihe 
lihsr>-nx. 

The  nijurioT  laryngeal,  from  the  lower  ganglion,  runs  internal  to  the 
intemal  carotid  veflseU.  receiving  brancbefl  from  the  ttliHtynKeal  plexus 
and  Bympathetic,  and  divides  into  the  ext«Tnal  and  int«mu  laryngeal 
nerves. 

The  fxtemal  runs  beneath  the  stemo-thyroid  to  supply  the  crieo-thy- 
Toid.  It  supplies  the  inferior  oooatrictor,  and  sends  branches  to  tJie 
phurngeal  plexus  and  superior  cardiac  nerve.  Gi.)i.wlc 
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The  iuemal  bniiich  nercee  the  thyro-hyoid  membrane  to  eapply  the 
mucous  membrane  of  the  Uutdz,  and  by  a  long  branch  joins  a  similar 
offset  from  the  recurrent  nerve  behind  the  als  of  the  thyroid  cartila^ 
A  twig  Bupplie*  the  aryt«noidens. 

The  inferior  or  reevrrent  laryngeal  on  the  right  side  arises  in  front  of 
the  eubclavian  artery  and  wiods  backward  around  that  ve«9e);  on  the  left 
it  arises  in  front  of  the  arch  of  the  aorta  and  winds  backward  around  iu 
Both  nerves  ascend  between  the  trachea  and  «esopbagm  behind  the 
common  carotid  and  inferior  thyroid  arteries,  to  the  lower  border  of  the 
cricoid  cartilage.  They  enter  the  larynx  beneath  the  inferior  constrictor, 
supplying  all  its  iutrinsio  moacles  excepting  the  crico-thyroid,  and  Join 
the  superior  laryngeal.  Bach  gives  off  cardiac  nervee  which  join  those 
from  the  vagus  ana  sym pathetic ;  tradteal  and  aiopfuigeal  branches,  and 
one  to  the  inferior  constrictor. 

The  cervical  cardiac  nerves,  two  or  three,  are  divided  into  the  tt^Krior, 
joining  the  cardiac  branches  of  the  qymMtlietto ;  and  the  it^fenor,  one 
on  each  side.  The  right  lies  in  front  of  the  innominate  arten,  and  joina 
the  deep  cardiac  plezns.  The  lef^  in  front  of  the  arch  of  the  aorta, 
joins  the  superficial  cardiac  plexus. 

(e)  In  the  chest ;  The  thoracic  cardiac  branches,  iJie  right  from  the 
trunk  of  the  vagus  and  from  the  recurrent  branch,  the  left  from  the 
latter  only.    They  join  the  deep  cardiac  plexus. 

Fidmnnary  neniet,  two  or  three  anterior,  join  the  qrmpathetia  and 
form  the  anterior  plexus  on  the  root  of  the  lung.  The  posterior,  larger 
and  more  numerous,  join  branches  t!mm  the  second,  third,  and  fourth 
thoracic  ganglia  to  form  the  posterior  plexus.  Ofisets  from  these  nervee 
accompany  tne  bronchi  throughout  the  lung. 

The  oesophageal,  above  and  below  the  preceding.  The  lower  attd 
T  branches  come  from  the  tseophageal  plexus. 

.  )  Gastric  hraniAa :  These  are  the  terminal  bnmchee  of  the  ragi. 
The  right,  to  the  posterior  surface,  join  the  cnlioo,  splenic,  and  left  renial 
pleiuscs.  The  left,  to  the  anterior  snrfaoe  and  leaser  curvature,  join  the 
right  nerve,  the  sympathetic,  and  the  hepatk  plexns. 

Describe  the  elerentli  pair. 

The  eleventh,  or  aplnal  oooaeBory,  consists  of  a  tpinal  portion 
and  an  mxenton/  part  to  the  vagus.  The  latter  part  arttee  as  6vc  or  six 
filaments  from  the  lateral  tract  of  the  medulla,  below  the  orisin  of  the 
vagus.  It  sends  some  filaments  into  the  ganglion  jngulare  of  Uie  vigiis. 
and  joins  thnt  nerve  below  the  ganglion  oervicalc,  being  continued,  for 
the  most  part,  into  the  pharyngeal  and  superior  lanngeal  branches. 

The  tpinal  portion  arises  from  the  lateral  column  of  the  cord  as  low  as 
the  sixth  cervical  nerve,  the  fibres  being  connected  with  the  anterior  horn 
of  eray  matter.  This  part  then  ascends,  between  the  posteriornerve-nxita 
ina  the ''  .        •      ■    .  .  •         .    .•     »  ... 


J^.' 


d  the  ligamentum  denticulatum,  throogh  tJie  foramen  magnnm,  Ifaen 
out  again  by  the  jugular  foramen,  lying  in  the  sheath  of  the  njtns,  aad 
here  oommunicatea  with  the  acaeeaoiT  pOltilKL    .^fter  hs^euii  am  tb« 
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sknll  it  croflsen  the  itit«nud  jagulttr  vein  ftod  pierces  the  Bterno-mutoid 
to  end  in  the  trapeiiiM. 

DeBcribe  the  hTpoKlossal. 

The  twelfth  or  bypoffloeaal  nerve  arises  bjr  Un  to  fifteen  filstnento 
from  the  groove  between  the  pyramid  and  ohvary  body.  The  deep 
origin  is  from  a  nucleus  in  the  Soor  of  the  fourth  ventricle.  The  filaments 
form  two  bnadlea  which  pierce  the  dura  sepamtel^  «nd  unite  in  the  ao- 
terior  condylar  foramen.  The  nerve  descends  behind  the  internal  carotid 
art«ry  and  internal  jugular  vein,  closely  bound  to  the  va^s,  then  passes 
forward  between  the  artery  and  vein,  and  becomes  superficial  below  the 
digastric,  curvine  around  the  occipital  arterj*.  It  now  crosses  the  exter- 
nal carotid  ttnd  lingual  arteriee,  runs  between  the  inylo-hyoid  and  hyo- 
gloesuB,  communicates  with  the  gustatory  nerve,  and  afler  piercing  the 
genio-gloeeoB  breaks  up  into  filaments  to  the  substance  of  the  tongue. 

Braiichei  of  communicatioit  pass  to  the  vagUB,  superior  cervical  gan- 
glion of  sympathetic,  to  the  loop  between  the  first  and  second  cervical, 
and  to  the  gustoto^  nerves. 

Branches  of  distrinution : 

De»cendfn»  nont  leaves  the  nerve  as  it  crosses  the  occipital  aiteiy,  de- 
scends within  or  in  front  of  the  carotid  sheath,  and,  joining  the  communi- 
cantes  noni,  forms  a  loop  from  which  the  sterno-D^oid  and  thyroid  and 
both  bellies  of  the  omo-nyoid  are  supplied.  Its  origin  can  be  tnced  to 
the  first  and  second  cervical  nerves. 

The  ihifTo-hyoid  branch  crosses  the  great  comu  of  the  hyoid  bone,  to 
supply  the  muscle. 

MuMcular  branches  pass  to  the  styb-gloaBus,  hyo-  and  gento-byoglossus, 
and  eenio-hyoid  muscles. 

Maiingml  branches  run  to  the  posterior  fiiasa,  leaving  the  nerve  at 
the  foramen. 

THE  SPINAL  NERVES. 
Name  and  doBcribe  the  orlflii  of  the  epinal  nervea. 

The  spinal  nerves  consist  on  each  side,  of  ^ht  cervical,  twelve  dorsal, 
five  lumDar,  five  sacral,  and  one  coccygeal,  in  all  thirty-one  pairs,  which 
arise  from  the  cord  by  two  roots,  anterior  and  potterior.  The  latter  are 
the  larger  and  are  supplied  with  ganglia.  The  suboccipital  or  first  cervi- 
cal nerve  has  no  ganglion.  The  two  roots  unite  just  beyond  the  ganglion, 
and  the  resulting  trunk  divides  into  two  divwvmt,  anterior  and  posterior, 
each  containing  fibres  from  both  roots.  TUe  ponterlor  division  divides  into 
an  external  ana  an  itilemal  branch.  The  anterior  divinont  in  the  dorsal 
region  remain  separate,  but  elsewhere  they  unite  into  plesnses. 
Describfl  t&e  posterior  divisiona  of  the  cervical  neires. 

That  of  the  J?r»r  or  ruhnccipiini  does  not  divide  into  an  external  and 
internal  branch.    It  crosses  the  atlsa  to  the  enboocipital  triangle,  and 
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SDpplies  the  oomplezns,  the  obliqui,  and  poeterioT  recti,  a  bnncli  joining 
the  second  nerve.  Of  the  other  nerves,  the  atenud  biutche«  sapply 
tlie  Bplenina,  transverBalis  colU,  oervic&lis  ascendens,  and  trachelo-maa- 
tflid.  The  internal,  except  tliat  of  the  seoond,  run  inward :  those  of 
the  tliird,  fourth,  and  fifth,  between  the  complexus  and  Bemi«pinalU. 
supply  them  and  the  multifidus  and  the  skin  over  the  trapexiua.  Thu 
intfrncd  branchn  of  the  Sixth,  seventh,  and  eighth  run  beneath  the 
Bemispinalia,  and  supply  no  cutaneous  branches.  The  internal  hnrH-b 
of  the  second,  known  as  the  great  occipitai  nerve,  pierces  the  trapesintj 
end  complexus,  snpplies  the  tatter,  and  runs  with  (he  omipitol  tnery 
supplying  the  back  of  the  head,  and  Bends  a  branch  to  the  small  occiintaL 

Describe  tha  posterior  dlTlaions  of  tlie  otiiflr  spinal  nerres. 

In  the  dorsal  rejrion  the  taUernal  branches  increase  in  si*e  from  above 
downward,  pierce  the  lon^isstmua  dorst  to  supply  the  erector  spinse  ffrou|>, 
and  those  of  the  lower  six,  the  akin.  The  inlemal  branches  of  the  bh 
upper  supply  the  mnltifidus  and  semispinalis  dorsi  and  the  akin.  The 
six  lower  internal  supply  the  multifidus,  but  not  the  skin. 

In  the  lunthar  region  the  internal  branches  end  in  the  multifidus. 
The  external  supply  the  intertransverse  muscles  and  erector  spinie,  aod 
the  upper  three  the  skin  over  the  gluteal  region. 

In  the  sacral  region,  of  the  upper  three,  the  internal  brauchee  end  in 
the  multifidus  spinK,  and  the  external  anastomose  with  the  fourth  sacral 
and  last  lumbar.  Tbej;  send  off  filaments  over  the  great  sciatic  ligament, 
finally  ending  in  the  skin  b?  two  branches. 

The  last  hoo  do  not  diviae,  but  join  the  coccygeal  nerve. 

The  posterior  division  of  the  eoceygeal  nerve  ends  with  the  above,  and 
supplies  the  skin  over  the  coccyx. 

Describe  the  anterior  divisions  of  the  spin&l  nerves. 

They  are  lar^r  thttn  the  posterior.  Each  division  is  connected  with 
the  sympathetia  Those  of  the  oervieal,  hmibnr,  and  tacral  nerves  form 
plexuses.  Those  of  the  dorsal  nerves  for  the  most  part  remain  separate. 
(See  Bmdiial  PlcKM.) 

Describe  the  cervical  plexus. 

It  is  formed  by  the  anterior  divisions  of  the  apper  four  cen-ical  ner\'e!i. 
which  emerge  between  the  scalenus  medius  ana  rectus  anticus  major. 
It  lies  upon  the  scalenus  medius  and  levator  anguli  scapulv,  beucaih 
the  stemo- mastoid.  Each  nerve  except  the  first  divides  into  a  branch 
for  the  ncne  above  and  one  for  the  ner\e  below.  The  aDt4>rior  division 
of  the  first  (suboccipital)  nerve  grooves  the  alias  beneath  the  vertebral  ar- 
tery, and  joins  the  second,  siipplyiDg  the  rectus  lateralis  and  recti  anticL 
It  communicates  with  the  sympathetic,  vagus,  and  hypoglosEal  neirea. 

What  are  the  branches  of  the  cervical  plexus  ? 
lu  branches  are  mtperfidal  and  derp. 
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The  tttpfrfidal  are  divided  iato  ascending  and  descendiiig. 

1.  Ascending  BRANCHES ; 

(a)  The  superfloLaliB  colli,  from  the  second  and  third  nerves,  crones 
tbe  Btemo-masUiid,  and  divides  under  the  plat>-nn&  into  tvo  branehes, 
an  upper  and  a  lower,  which  ramify  in  the  skin  of  tbe  front  of  the  neck, 
from  the  maxilla  to  the  Btemum. 

(t)  The  aurioularia  maffnus,  from  the  second  and  third,  mna  over 
the  Btemo-mastotd  to  the  parotid  region,  and  supplies  _/(iciW  branches  lo 
the  skin  over  the  parotid,  a  nuuIoM  branch  to  tnc  skin  in  that  recion, 
and  auricular  branches  to  the  lobule  and  back  of  the  auricle.  By  incec 
branches  the  nerve  also  communicates  with  the  facial  and  small  ucci|)ltaL 

(c)  The  oooipltalls  minor,  from  the  second  and  third  (sometimes 
only  the  second),  runs  alona;  the  oosterior  border  of  the  stcmo-mastoid 
to  the  head  and  supplies  the  scalp.  It  communicates  with  the  great 
occipital  and  tbe  gr^  and  posterior  auricular  nerves,  and  gives  a  branch 
to  the  auricle. 

2.  Descendinq  BRANCHES:  these  are  the  supraclavicular  nerres. 
They  arise  from  the  third  and  fourth  cervical,  and  divide  into  tbe  mtpra- 
Klenta?,  tuprti clavicular,  and  mpra-acromial  branchen,  which  descend 
between  the  tranecius  and  stemo-mastoid  to  supply  the  skin  over  the 
reinons  indicated  by  their  names. 

The  derp  branches  consist  of  an  extoTtal  and  an  inlernal  series. 

The  EXTERNAL  include  muaoular,  to  the  slemo-maBtoid  (from  the 
second) ;  trapezius,  scalenus  medins,  and  levator  anguli  scapulae  (from 
the  third  and  fourth),  and  oommimloatliiB.  which  ioin  the  spinal 
accessory  within  the  stemo-mastoid  and  trapezius,  and  also  between 
these  two  musclea 

The  INTERNAL  are:  ocNmnunloaUns.  from  the  loop  between  the 
first  and  second,  to  the  vagus,  hypoglofflal,  and  sympathetic,  and  a 
bnnch  from  the  fourth  to  the  GIUi ; 

Muscular,  to  tbe  lateral  and  anterior  recti  muscles  (from  the  fiist 
and  second); 

Oommtmloantas  nonl,  generally  two,  one  from  second  and  one 
from  third,  pass  under  or  over  the  internal  jugular  to  join  tbe  descend- 
ing branch  from  the  hypoglossal  nerve ; 

Phrenic,  from  the  third,  fourth,  and  fifth,  descends  on  the  scalenus 
anticus,  then  between  the  subclavian  artery  and  vein,  and  crosses  the 
blcmal  mammary  artery.  It  then  crosses  the  root  of  the  lung  and 
runs  between  the  ^ricardium  and  mediastinal  pleura  to  the  dia- 
phragm ;  it  communicates  with  the  sj'mpathelic,  descendens  nonl,  and 
the  nerve  to  the  subchivius.    The  right  is  deeper  than  the  left,     ''■ 


>xtcmal  to  the  innominate  vein  and  superior  vena  cava.     The  Ii-ft 
9  the  front  of  the  aortic  arch  and  the  lefl  vagus.     Bolh  phrenics 
supply  the  diaphragm,  pleura,  and  pericardium.     Filaments  fron 


richt,  with  the  phrenic  oranches  of  the  solar  plexus,  fonn  a  ganglion 
which  sends  branches  to  the  suorarenal  capsules  and  inferior  vena  cava 
tod  to  the  hepa^c  plexus ;  on  Uie  left  side  there  is  no  ganglion. 


Deocilbe  th«  bruhlAl  plaxio. 

Formed  by  the  aDterior  diTieions  of  the  bwer  fbnr  oeirjcKl  and  fint 
dorsal,  as  follows:  tho  fifth  and  sixth  form  as  upper;  the  seventh,  s 
middle ;  and  the  eighth  cervical  with  firat  doreal  a  lower  truok.  Each 
of  these  tninks  then  separates  into  an  aDterior  and  a  posterior  branch. 

The  anteiior  branches  of  the  upper  and  middle  trunks  form  the  imUrr 
cord  of  the  plexus ;  the  anterior  branch  of  the  lower,  the  inner  cord :  of 
the  posterior  cord  it  is  variously  stated  that  the  posterior  breaches  of  all 
three  trunks  form  itj  or  that  the  poeterior  branches  of  the  upper  and 
middle  trunks  form  it,  while  the  ^terior  branch  of  the  lower  tniok 
joins  the  musculo-spird  nerva     It  is  altogether  a  matter  of  dissectiML 

The  plexns  is  at  first  between  the  antetior  and  middle  scaleni,  then 
above  and  externa]  to  the  subclavian  artery.  It  passes  behind  the  claviele 
and  subclavius,  lying  on  the  subscapulws  anti  senatus  magaos.  The 
cords  lie  external  to  the  first  part  of  the  axillary  artery,  but  surroand  the 
second  part  of  that  vessel. 

What  are  the  btuiohea  of  the  tmchUl  plezoe? 
Branches  above  the  Ciaviclb:  t,brandtfnim  tht J\ftk mtm  tie 

Ehrenic,  and  mtisoular  branches  supply  the  sceJeni,  loneiia  colli,  rfaom- 
oidei,  and  subclavius.  The  branch  to  the  (uWnPi'iM,  from  the  trunk 
formed  by  the  fifth  and  sixth  cervical,  crosses  the  subclavian  arter}',  its 
third  part,  and  sends  a  branch  to  the  phrenic  nerve. 

The  poeterior  thoraolo  nerve  from  fifth  and  sixth  cervical  runs  out 
of  the  scalenus  raedius  and  descends  behind  the  clavicle  upon  the  aer> 
ratiis  magnuB,  which  it  Bupplies. 

The  BupraHoapular  nerve,  from  the  fifth  and  sixth,  entere  the  supra- 
spinous fossa  by  the  notch,  supplies  an  articular  branch  and  one  to  the 
muscle,  also  a  brunch  to  the  iniraspinons  fossa  and  muscle. 

Branches  below  the  Clavicle:  the  thret  eordx  gi\e  off  the  follow- 
ing nerves :  the  outer,  the  musculo-cutaneous,  oul«r  bead  of  median,  ex- 
ternal anterior  thoracic;  the  inner,  the  internal  anterior  ihoraoie,  innex 
head  of  median,  internal  and  lesser  internal  cutaneous,  and  the  ulnar; 
the  posterior,  the  muaculo-spiral  and  circumflex  and  aubscapnlar. 

Describe  the  thoracic  and  rabacapalar  iwrTee. 

The  anterior  thoraolo  nerves  sujtply  the  pectoral  miisclea.  Hie 
fxternnl  crosses  the  axillarv  aitery  and  gtvee  a  bninch  to  the  inner  nerve, 
and  the  internal  runs  forth  between  the  artery  and  vein,  and  joins  the 
branch  from  the  external,  forming  a  loop  around  the  artery. 

The  subscapular :  the  vpper  supplies  the  subeoapuiaris  at  ita  upper 
part;  the  middle  or  loaij  accompanies  the  subecapolar  art«ry  to  the 
httiswmoB  doTH ;   and  the  lower  supptiofl  the  sid«capDlaris  and  lerae 

Deecribe  the  Intenal  "cntaneona"  nervei. 
The  internal  outanaous,  on  the  imier  «de  of  the  axillaiy  artery. 
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diridCB  mX  tlie  middle  of  tbe  arm  into  an  anterun-  branch,  raDsmng  over 
or  undeT  the  median  builic  vein,  which  supplies  the  foreann  aa  far  as 
the  wrist,  and  apoitenbr,  which  winds  above  the  inner  condyle  to  back 
of  bameruB,  and  runs  to  lower  part  of  foreann.  This  nerve  communi- 
cates ^th  the  lesser  nerve  and  the  ulnar,  and  supplies  the  skin  over  the 

The  leaser  latomal  ontaneons  (of  Wrisberg)  inns  behind  and 
then  tntemal  to  the  axillai;  vein  and  joins  the  inCercoeto-humeral  nerve. 
It  then  runs  »long  the  inner  side  of  the  brachial  art«ry,  and  euppUes  the 
dnn  «s  fax  as  the  olecranon  and  internal  condyle. 

The  intenceto- humeral  bears  a  complementary  relation,  in  point  of 
nxe,  to  the  lesser  Dcrre,  and  may  even  replace  it  altogether, 

I>eBcribe  the  dreumfl^  and  miuciilo-ciitaneons  nerreB. 

The  otroumflex  nerve,  behind  the  axillary  arteiy,  winds  back  through 
the  space  bounded  by  the  triceps,  humems,  aud  the  two  terctce  niuscles, 
givea  a  filament  to  the  ahoulder*joint.  and  divides  into  two  branc'hes,  an 
t^pji^r  and  a  lowfr.  The  formrr  winds  around  the  humerug  (o  the  an- 
terior border  of  the  deltoid.  BupplyinB  it  and  the  akinj  and  the  lalttr 
sapplies  the  ektn  over  the  lower  two-thirds  of  the  deltoid  as  well  as  the 
mnscle,  and  gives  a  branch  to  the  teres  minor  upon  which  a  ganglion  is 
developed. 

The  ezternal  or  musoulo-ontaneooa  nerve  arises  opposite  ihe  lower 
border  of  the  pectoralta  minor,  and  rmu  through  the  comco-hmchialit 
and  over  the  brachitdU  antiau  to  pierce  the  fascia  at  the  outer  border 
of  the  bietp*.  It  then  mns  behind  the  median  cephalic  vein  and  divides 
into  two  branches,  anterior  and  po«/(Tibr. 

In  the  arm  it  supplies  the  three  muscles  mentioned  above,  ajitamail 
to  the  fibow-foint,  and  one  to  the  hitmerut. 

The  anterior  branch  crosses  the  radial  artery  at  wrist  and  joins  a  branch 
of  the  radial  nerve  and  the  palmar  cutaneous  branch  of  the  median.  It 
supplies  the  skin  over  the  radius  and  twijM  to  the  artery.  The  po*terjpr 
branch  descends  along  the  back  of  the  forearm  to  the  wrist  and  joins 
branches  of  the  radial  and  musculo-spinl  nerves. 

SMcribe  the  medUn  norra. 

It  ariscB  by  two  roots,  an  onter  from  the  outer  cord  and  an  inner  from 
the  inner  cord,  which  unite  in  front  of  the  axillary  artery.  It  crosses 
over  (or  under)  the  brachial  artery  to  its  inner  side.  It  enters  the  fore- 
arm between  the  two  heads  of  the  pronator  teres,  mnninc  on  the  flexor 
profundus  and  beneath  the  annular  ligament  into  the  hand.  At  the 
wrist  it  lies  behind  and  to  the  ulnar  side  of  the  palmaris  longus. 

DMcrlbe  ito  bnuehM. 

BEiANcnts:  in  the  arm,  none. 

7u  thefortarm  It  supplies  all  the  nparfiaal  JUxor  mvtcUt  except  the 
flour  oarpi  nlnuii ;  attme  filameDta  to  the  elbow-jont ;    /-         i  , 
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The  aattnoT  uUerottamt  nerve.    This  runs  along  the  ii 
membrene  with  the  arteir  of  that  name.     It  supplies  the  flexor  loncua 
pollicis  and  the  outer  half  of  the  flexor  profundus  digitorum  mnsclea, 
between  which  it  lies,  and  also  the  pronator  quadistus,  in  which  it 

The  palmar  cutnnwu*  branch  pierces  (he  fascia  above  the  annular 
ligament,  and  supplies  the  skin  over  the  ball  of  the  thumb  and  the  palm. 
It  communicates  with  branches  of  the  ulnar  and  external  cutaneous 
nerves. 

In  the  palm.-  the  nerve  lies  on  the  flexor  tendons,  covered  by  the  an- 
nular ligament,  and  becomes  larger  and  reddish  in  color.  It  divides  into 
two  branches — the  aUeraal,  supplying  some  of  the  muaclee  of  the  thumb 
and  digital  branches  to  the  thumb  and  index  finger;  and  the  tntemal, 
Bunplying  digiliil  nerves  to  the  index,  middle,  and  ring  fingers. 

The  mtuculur  branches  supdv  the  abductor,  opponens,  and  outer  head 
of  the  flexor  brevis  pollicis.  Taefint  digital,  with  the  second,  supoliea 
the  thulnb,  the  fortoer  joining  a  brBQch  of  the  radial.  The  (htrd,  Jung 
the  radial  side  of  the  index  finger,  supplies  it  and  the  first  hunbricalia. 
The  fourth  suptilies  the  adjacent  sides  of  the  index  and  middle  SiverB 
and  the  second  lumbricalis,  TbeAflh,  to  the  adjacent  sides  of  the  middle 
and  ling  finsers  joins  a  branch  oi  the  ulnar.  Each  digital  nerve  divides 
at  the  tip  01  the  finger  Into  a  branch  to  the  pulp  and  one  to  the  matrix 
of  the  nail.  At  the  base  of  the  first  phalanx  each  sends  a  bnuicb  to 
the  back  of  tJie  second  and  third  phalanges. 

Describe  the  ulnar  nerre. 

The  ulnar  runs  internal  to  the  axillary  and  brachial  arteries  as  far  as 
the  middle  of  the  arm.  It  then  passes  to  the  groove  between  the  olei- 
ranon  and  internal  condyle  with  the  inferior  profunda  artery,  and  runs 
between  the  two  heads  of  the  flexor  carpi  ulnaris,  lying  beneath  the 
muscle  above  and  to  the  radial  side  of  it  below.  In  the  tower  two- 
thirds  of  the  forearm  the  ulnar  artery  is  external.  The  nerve  then 
criJases  the  annular  ligament  between  the  artery  and  pisiform  bone,  and 
divides  into  a  superficial  and  a  deep  branch. 

Describe  its  branches. 

BaANCHES :  In  the  arm,  none. 

In  the  forearm,  several  articular  to  the  elbow.  Mtucular,  to  the 
flexor  carpi  ulnaris  and  inner  half  of  the  flexor  profundus.  7Vy>  C¥tn- 
neoia,  by  a  common  trunk.  One  joins  a  branch  of  the  internal  cnta~ 
neoua,  and  the  other,  the  palmar  cataiwtwi,  runs  on  the  ulnar  artery  to 
the  palm,  joining  branches  of  the  median  nerve. 

The  tiorial  cutanrou*  runs  backward  beneath  the  flexor  carpi  nlnsris. 
and  supplies  dorsally  the  little  and  inner  half  of  the  ring  finger.  Tbo 
htttcr  communicates  with  the  conliKiious  hranch  of  the  radi^ 

In  the  palm:  the  niperficia!  And  t/i^p branches.  The  fijrmwsnijpliee 
the  skin  and  palmaris  brevis  and  digital  branches  to  thelitUe  and  iouei 
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half  of  the  ring  fingers,  the  latUr  joiniiiK  a  braoch  of  the  median.  The 
latler,  passing  between  flex.  brev.  and  abduclor  min.  digit,  supplies  all 
tbe  muscles  of  the  hand  excejit  those  supplied  bj  the  median  nerve,  and 
Bends  filaments  to  the  wris^joint 

Describe  the  mtucnlo-Bplral  nerve. 

It  runs  behind  the  axillary  and  brachial  vessels,  and,  lat«r  in  the  mus- 
culn-Bpiral  groove  with  the  superior  profiinda  artery,  then  between  the 
brachialis  anticua  and  supinator  lonjpis.     In  front  of  the  outer  condyle 
it  divides  into  the  radial  and  poitenor  iitteroneous  nerves. 
Branches  :  muscular  and  cutaneous. 

MuKmlnr  brandies:  the  internal  supDJies  the  inner  and  middle  heads 
of  the  triceps;  the  potterinr  supplies  Ine  outer  head  of  the  triceps  and 
the  anconeus ;  the  external  supplies  the  supinator  longua,  extensor  carpi 
radialis  longior,  and  the  brachialis  anticus. 

<\tanroia  branches:  the  internal  supplies  the  inner  side  of  the  pos- 
terior aspect  of  the  arm ;  of  the  two  sriemal,  the  upper  supplies  the 
lower  part  of  the  upper  ann;  the  fouvr,  the  lower  half  of  the  arm,  fore- 
arm and  wrist  dorsally,  joining  the  posterior  branch  of  the  musculo- 
cutaneous. 

Describe  the  radial  and  posterior  interosseone  nerves. 

The  radial,  beneath  and  parallel  with  the  supinator  longus,  finally 
runs  backward  beneath  iu  tendon,  just  sbove  the  wrist,  pierces  the  fascia, 
and  divides  into  two  branches.  Of  these,  the  (arferna/ supplies  the  radial 
Mde  and  ballof  the  thumb,  and  joins  a  branch  of  the  musculo-cutancous ; 
the  internal,  after  communicating  with  the  musculo-cutaneous,  supplies 
doisally  digital  branches  to  the  thumb  and  index,  index  and  middle, 
middle  and  outer  half  of  the  ring  fingers. 

This  last  joins  with  the  contiguous  branch  of  dorsal  eutaneoua  of  ulna, 
and  they  all  terminate  at  base  of  second  phalanx. 

The  poeterlor  Interoeseotis  pierces  the  supinator  brevie,  and  runs 
beneath  the  superficial  muscles  on  the  back  of  the  forearm  and  on  the 
lower  part  of  the  interosseous  membrane.  It  supplies  all  the  muscles 
of  the  back  and  outer  part  of  the  forearm  except  tne  supinator  longus, 
extensor  carpi  radialis  longior,  and  the  anconeus,  and  terminates  at  the 
wrist  in  aganglion  from  which  are  supplied  the  carpal  ligaments  and 
juinl. 

Dwcribe  the  anterior  divisions  of  the  dorsal  nerves. 

First  donuil:  the  anterior  division  in  part  joins  the  brachial  plexus, 
and  the  remainder  of  the  nerve  forms  the  first  intercostal,  which  has  no 
lateral  cutaneous  branch. 

The  upper  six  are  called  the  pectoral  intercostal  nen™,  and  lie  below 
the  vessels.  At  first  they  run  between  the  pleura  and  the  external  in- 
tercostal muscles,  then  between  the  two  pUnes  of  muscles  to  the  middle 
of  the  rib,  here  giving  off  the  lateral  aUanams  nerves.    The  nerves 
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now  eater  the  gabMance  or  tbe  intenial  interoottBls  m  &r  u  the  cutdagcs, 
where  tbe^  lie  between  the  miuclee  and  (he  pleura,  finally  they  cro« 
the  internal  mammary  vessels  and  the  tiiancularis  stemi,  pierce  the 
internal  intercosials  and  pet^toralis  m^or,  and  end  in  the  skin  of  the 
chest,  as  the  anterior  caUinmiu  nervea  of  the  thorax. 

Braiiehn:  nvatcvlar^  to  the  interoostals,  tnangutaris,  levatoree  ocwtft- 
rum,  and  serratuB  postimis  superior. 

The  lateral  outaneous  are  given  off  about  midway  to  the  rieraam. 
pierce  the  serratus  magnua  and  external  interoostals,  and  each  divides 
into  two  branches,  anterior  and  posterior. 

The  anterior  nina  to  the  skln  over  upper  part  of  the  external  oblique, 
mamma,  and  skin ;  the  poiterwr,  to  the  skin  over  the  scapula  and  latis- 
Bitnus  dorsi. 

The  latenl  cutaneous  of  the  »ax>nd  dor$al  croesea  to  the  arm,  joina 
the  nerve  of  Wrisberg,  pierces  the  fascia,  and  supplies  the  skin  oi  the 
upper  half  of  the  inner  and  back  part  of  the  upper  arm.  joining  the 
cutaneous  branch  of  mnsoulo-spiral  nerve  This  nerve  is  generally  called 
the  iitteroculo-hHmeral.     It  has  no  anterwr  division. 

The  LOWER  BIX,  or  abdominal  intercoetals,  run  from  the  intercoetAl 
BpiLcea  behind  the  cartilages,  between  the  internal  oblique  and  transver- 
salls,  to  the  rectus,  which  they  enter.  They  supply  the  intercostals,  ser- 
ratus posticus  inferior,  abdominal  musclee,  and  end  in  the  skin,  as  the 
anlrrior  ctitaneoua  nerves  of  the  abdomen. 

The  lateral  outaneoua  branches  have  a  simihr  distiibatioo  to 
those  in  the  cheet 

The  LA»T  D0B8A.L  nerve  is  altogether  abdomin^.  It  croeaea  the  ([uad- 
ratug  lumborum  and  runs  in  the  abdominal  wall  like  the  lower  inter- 
costals. It  communicates  with  the  itio-hypogastrio  and  with  the  first 
lumbar  nerve  [dorti-lumbar).  Its  lateral  outaneoua  branch  supplies 
the  skin  of  the  forepart  of  the  gluteal  region  as  tow  as  the  great  tti>- 
chanter. 

Each  doisal  nerve  is  joined  by  short  comnianicating  branches  from  the 
sympathetic. 

Describe  tba  aoterior  dlvlsioiu  of  tbe  Inmbar  aamt. 

The^ra^  unites  with  a  branch  from  the  last  dorsal,  the  dortiJiimbar 
nerve,  and  then  proceeds,  together  with  the  lecond,  third,  tad/mnlk,  to 
form  the  lumbar  plexus.  The^A  joina  the  sacral  pleina  They  are 
joined  by  sympathetic  filaments,  and  furnish  branches  to  the  pooaa  and 
quadratus  muscles. 

Describe  tlie  lumbar  plezos. 

It  is  formed  In  the  substance  of  the  psoas  muscle,  in  the  fbllowinf 
manner :  Each  of  the  first  four  lumbar  nerves  dividra  into  an  w^per  and 
a  loioer  branch.  Just  before  dividing  the.^t  receives  the  dorM-lumbar 
nwre,  and  the  third  and/owrtA  send  each  a  branch  to  the  nave  below. 

Tb»  i^ptr  iHwicb  of  the  first  subdivides  into  the  iiio-*s/pogatlrie  and 
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itib-ingninai  nerves.  The  Imoer  brtncb  of  the  fint  puses  downward 
and  subdirides  into  two  branches,  one  of  wbieh  unites  with  tJie  igmer 
branch  of  the  second  to  fonn  the  genito-eniral  nerve.  The  other  onitea 
with  the  lower  branch  of  the  second  to  form  a  oord.  This  oord  passes 
downward,  and  gives  off  tho  extemai  eulaneout  nerve  and  a  branch  to 
the  obturator,  atUr  which  it  unites  with  the  upper  hranohee  of  the  third 
and  fourth  to  form  the  anterior  crura/  nerve.  The  lower  branches  of  the 
third  and  fourth  unito  to  form  the  obturator  nerv&  (See  Fig.  16.) 
Fio.  16. 


Oesczlbe  tlu  lUo-hypogftitric  and  lUo-ingvlnal  neiTM. 

The  llIo-hypoffaBtrlo  escapes  at  the  upper  part  of  the  psoas,  croives 
the  (inadratus,  pierces  the  tmnsvcrsalis  at  the  iliac  crest,  and  divides, 
between  it  and  the  intemal  oblique,  into  two  branrbes.  The  tlinc  branch 
HUpplics  ihe  Hkin  over  the  fclutei,  behind  the  lateral  cutaneous  of  last 
dorsal;  the  hypogattric  branch  comtnunicatcs  wiih  the  ilio-inj-'uinal.  ami 
picnss  the  obfique  muscles  to  supply  the  skin  of  the  pubic  and  hy\m- 
gaatnc  regions. 

The  ilio-incruinal  cro(«e«  the  quadrotns  and  ilisrua  below  the  pre- 
oedintr.  pierces  the  transversal  is.  coinniunicatinjt  with  the  ilio-bypotcestrie, 
andrunit  in  the  ineninal  canal,  supplying  the  skin  of  the  groin,  scrotum, 
and  penis  (tbe  labium  in  the  female). 

Describe  the  genlto-cniral  and  external  cnUneona  nerves. 
The  genito-orural  luna  downward  through  and  on  the  psoas  mnade, 
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and  divides  some  dlBtance.  above  Ponpait's  ligament  into  a  gont^  and 
a  crural  branch.  The  former  lies  on  the  eztenuj  iliac  uteiy,  Bending 
filamenU  around  it,  and  mns  with  the  cord  through  the  inguinal  csiuu 
to  the  cremast«r  muscle ;  in  the  female  it  runs  on  the  round  ligament. 
The  crural  branch  runs  under  Poupart'a  lirament  into  ihe  thigh,  send- 
ing filaments  around  the  femoral  artery,  and  l^ng  superfitual  to  tbe  artery 
in  the  femoral  sheath.  It  supplies  the  skin  of  the  upper  thigh,  and 
joins  the  middle  cutaneous. 

The  external  outaneoua  crosses  the  iliacns  and  entera  the  thi^h 
through  the  notoh  below  the  anterior  superior  spine  of  the  ilium,  divid- 
ing into  an  anterior  and  &  poftei-ior  branch.  'Yhe/ormfr  runs  in  a  onal 
within  the  fascia  lata,  and  becomes  cutaneous  4  mches  below  PoumR's 
ligament.  It  Bup|)lie9  the  front  and  outer  r^  of  the  thigh  to  theknee, 
sometimes  joining  in  the  patellar  plesua.  The  potlerior  branch  supplies 
the  skin  of  the  outer  and  back  pajt  of  the  thigh  halfway  to  tbe  knee. 

Describe  the  obturator  nerve. 

The  obturator  nerve  emerges  from  the  inner  border  of  the  psoas  at  tie 
pelvic  brim.  It  runs  above  the  obturator  vessels  to  escape  at  the  upper 
part  of  the  obturator  foramen,  dividing  into  two  branches  separated  l^  the 
adductor  brevis.  The  anterior  runs  beneath  tbe  nectineus  and  adductor 
longuB,  joining  at  the  lower  part  of  the  latter  witn  branches  of  tbe  long 
sapTienoua  and  internal  cutaneous  nerves  to  form  a  plexus.  A  Irrand 
Buppliea  the  Aip^joi'nf ;  muscu/ur  branch  to  gracilis  and  adductor  longus, 
sometimes  to  the  adductor  brevis  and  pectmeusi  the  terminal  branch 
to  the  femoral  artery. 

The  posterior  branch  pierces  the  obturator  eztemus  and  runs  behind 
the  adductor  brevis  on  the  adductor  magnus,  andsupplien  these  muscW 
A  branch  to  the  knee-joint  pierces  the  ma^us,  lies  on  the  popliteal  artery, 
sending  branches  to  it,  and  pierces  the  ligamentum  Winslowii  to  supfuy 
the  synovial  membrane. 

The  accetitory  obturator  arises  by  branchM  from  tbe  seoond,  tbird^  and 
fourth  nerves,  or  is  a  branch  of  the  obturator.  It  runs  along  the  inner 
border  of  the  psoas,  and,  crossing  the  pubes,  divides  beneath  the  p«cti- 
neus  into  three  branches — one  to  the  anterior  branch  of  the  obtuntor, 
another  to  the  hip-joint,  and  a  third  Xo  the  pectineua.     It  is  not  constant. 

Describe  tiie  anterior  cmial  nerve. 

It  is  tbe  largest  branch  of  the  lumbar  plexus.  It  enters  tlic  thigh 
between  the  psoas  and  iliacus,  external  to  the  femoral  artery,  and  diviiiea 
into  an  anterior  (mainly  cutaneous)  and  a  pottermr  [mMoty  muscular) 
portion. 

Braaeha  : 

Within  the  abdomen,  three  or  more  branches  to  the  iliacuB,  and  a 
branch  to  the  femoral  artery. 

Anterior  portion  ; 

(<i)  The  middle  eutarunut  pierces  tJie  fascia  lata  4  inchee  below  Poa- 
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part'd  1ia;unent,  and  divides  into  two  branches  which  run  on  the  front  of 
the  thigh  to  the  patella.  It  joins  the  crural  branch  of  the  genito-cniral 
and  the  inlernal  eutaneous  nerreB. 

(6)  The  internal  eutanroia  cKeaes  the  femoral  artery  and  divides  into 
two  branches,  anterior  and  posterior.  It  supplies  several  cutaneous  fila- 
ments which  follow  the  course  of  the  long  saphenous  vein,  one  reaching 
to  the  knee.  The  anterior  branch  runs  to  the  knee,  perforating  fascia 
lata  low  down,  and.  crossing  the  patella  to  its  outer  side,  communicatea 
with  a  branch  of  the  iomt  saphenous  nerve.  The  posterior  branch  mns 
along  the  posterior  bonier  of  the  sartorios,  communicates  with  the  in- 
ternal saphenous  nerve,  and  supplies  the  skin  of  the  inner  side  of  the 
tbigh  (lower  part)  and  leg.  It  perforates  fascia  lata  at  inner  ude  of 
knee.     It  also  joins  branches  of  the  obturator  beneath  the  fascia. 

Ic)  Branch  to  the  pectineus  passing  behind  the  femoral  vessels. 

id)  Branches  to  the  sartorius  from  the  middle  cutaneous. 

PoffTERioR  Portion: 

(a)  Branch  to  the  rectus  femoris ;  also  sends  a  twig  to  the  hip-joint 

(b)  Branch  to  the  vastus  esternua. 

(c)  Branches  to  the  crureus:   one  of  these  sends  a  filament  to  the 

{d}  Branch  to  the  vastus  intemns  accompanies  the  saphenous  nerve 
and  sends  a  filament  to  the  knee-joint 

(>■)  The  internal  taphenou*  nervc  accompanies  the  femoral  vessels, 
being  at  first  external  to,  and  later  croaaing,  the  artery.  It  then  runs 
beneath  the  sartorius  to  the  inner  side  of  the  knee,  pierces  the  &scia, 
and  accompanies  the  saphenous  vein  along  the  inner  ude  of  the  leg. 
Passing  in  front  of  the  inner  ankle,  it  ends  on  the  inner  mde  of  the 
metatarsus.    It  communicatea  with  the  obturator  and  inl«mal  cuta- 

Branches  snpply  the  skin  of  the  leg.  The  terminal  branches  commn- 
nicate  with  the  musculo-cutaneous,  and  a  patellar  branch  spreads  out 
over  the  knee  and  joins  in  the  patellar  plexus. 

Describe  the  anterior  divisions  of  tbe  sacral  and  coccrseal  nerres. 

The  anterior  division  of  the  Jj/ih  htmixir  receives  a  branch  from  the 

fourth,  and,  under  the  name  of  tbe  lumho-tacrid  cord,  joina  the  first 

Tlie  antorior  divisions  of  the  Jint  Jour  saoral  nerves  escape  by  the 
anterior  sacral  foramina ;  the  fifth,  between  the  sacrum  and  coccyx ;  all 
join  with  filaments  from  the  sympathetic. 

The  first  /Anv,  with  a  branch  from  the  fourth,  enter  into  the  fonna- 
tion  of  the  sacml  plexus. 

The  fourth,  its  remaining  portion,  sends  branches  to  the  bladder  and 
adjacent  viscera,  and  supplies  the  levator  ani,  coccygeus,  external 
sphincter,  and  skin  of  the  perineum.  It  also  sends  a  branch  to  the  fiflh 
sacral.  The  visceral  brHnches  unite  with  occauonal  branches  from  the 
third  sacral  and  with  the  sympathetic  Got>'^lc 
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Tbejijih  sacral  pieroea  the  cocCTgena,  nipplpng  it  uid  the  Bkm  om 
tbe  coocfx.  Branches  tram  the  fomth  Mcnl  uia  the  ooecjgeal  Dcrra 
joiD  it 

The  anterior  divi^on  of  the  caocygtal  nerre,  TeT7  small,  pierces  th« 
coccf geus  and  sacro-aciatlo  ligtuneDts,  oad  t«niiinatefl  h^  tiaitinc  witli  the 
fifth  sacral 

Describe  the  ucnl  plexns  and  ennmente  its  branches. 

It  is  formed  by  the  anterior  diTisiong  of  the  Jirti,  teeond,  third,  and 
pnrl  of  (he  fourth  sacral  nerves,  together  with  the  lomboWsml  oord. 
The  lumbo-sacral  cord,  with  the  first,  second,  and  part  of  the  third 
sacral  nerve,  is  conUnued  into  the  upper  great  branch  of  the  plesita, 
and  the  remainder  of  the  pleios  forma  the  lower  or  smaller  braoch. 

Branches:  beudes  these  two  ptinupal  branches,  which  are,  remect- 
ivelf ,  the  great  fdalie  and  the  pudie  nerves,  the  npper  nerres  of  the 
plexus  give  off  the  nerves  of  the  pspYormu,  q^adrattit  femorU,  obhi- 
rator  iiiUrniu,  and  gemeBi,  as  well  as  the  Mpenor  and  iitftrior  (fiuUalt 
rtnall  tdatic,  and  a  perforating  eu(an«oiu  brandi. 

Describe  the  mnscnlar  bruiches. 

The  muscular  branch  to  the  obturator  irUenau  aom»  the  ij^ne  of  the 
ischium  and  enters  the  small  sciatio  foramen  lo  the  inner  snrMoe  of  the 
muacla  It  also  supplies  the  tuperior  gtmeUvt.  That  to  the  miadmhu 
femora  runs  beneath  the  tendon  of  the  obtoraler  iotemaa,  and  sapi>)iea 
also  the  inferior  getndlia  and  bip-joint.  Lastljr,  the  mnVormu  reoeiree 
several  filaments  from  the  sacral  nervee  previous  to  the  formation  of  the 

Describe  the  glateal  nerves. 

The  Buperior  slutaal  emei^  above  the  pyrifiimius,  throogb  the 
great  sciatic  notch,  and  divides  into  an  vpprr  branch,  to  the  glatena 
mediue,  and  a  htcer.  larger  branch,  which  supplies  both  the  medins  and 
minimus,  picnting  the  latter  to  end  in  the  tensor  vaginm  femoris.  It 
arises  from  the  lumbo-sacral  cord  and  first  sacral  nerve. 

The  Inferior  sluteal  emerges  below  the  mrifiimiis,  dividing  into 
numerous  branches  for  the  gluteus  masimus.  It  sends  a  branch  tojwn 
the  small  sciatic.  It  arises  from  the  lumbo-eaoral  vonA  and  first  and 
second  sacral  nervee. 

Describe  the  small  sciatic  and  perfbrstlnc  cvtanecnu  aems. 

The  small  solatlo  appears  below  the  pyrifermis.  and  runs  beneath 
the  gluteus  maximus  upon  the  great  sciatic  nerve,  theme  beneath  the 
fascia  lata,  which  it  pierces  just  below  the  knee.  It  commnnicatee  with 
the  external  saphenous  nerve.  It  arises  from  the  second  and  third 
•aoral  nerves. 

Branchtt ;  eutaneota.  to  the  calf  of  the  leg,  to  the  tnferin  duteal 
region,  and  to  the  back  and  inner  part  of  ue  thigh  ijtmormad^ 
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■>»*»)  ;    and  the  inftrior  pudmdal  nerve,  derived  below  the  tuber  ischii, 
tile    scrotum  or  labium  m^us  and  the  skin  of  the  upper  and  inner 

Lrt    of  the  thigh. 
Xhc  i>erforatiii8  outaneoua  nerre,  from  the  fonrth  eacral  nerve, 

v^Toes  the  ^reat  sciatic  ligament  and  turns  over  the  lover  border  of  the 

luteus  maximus  to  snpply  the  skin  over  its  lower  part 

S«Bcxi1>«  tbe  pndlc  nerve. 

The  pudlo  nerve  emerges  between  the  coccygeal  and  pTiiformia, 
ind  crosses  the  ischial  Bpinc  to  re-enter  the  pelvis  by  the  leaser  sacro- 
ecA&v\c  foramen.  It  divides,  in  the  isthio-rectal  foaaa,  into  the  inferior 
hentorrhoiihil,  ptrintal,  and  dorttil  nerve  of  the]>eni»  vel  ditoridit. 

The  infenor  hemorrhoidal  supplies  the  external  sphincter  and  the  skin 
of  t\ie  back  part  of  the  perineum,  communicating  with  the  pudendal 
and  perineal  nen'ea. 

The  perineal  mns  in  a  sheath  of  the  obttintor  fascia  along  the  outer 
wall  of  the  ischio-rectal  fossa,  and  divides  into  tuperficial  and  deep 
branches.  The  latter  supply  the  external  sphinct«r  and  the  muscles  of 
the  perineum,  sending  a  bnnch  to  the  mucous  membrane  of  the  urethra, 
which  pien-es  the  corpus  spongioeum. 

The  mperficial  branches  are  external  and  internal.  The  former  sup- 
plies the  scrotum  and  inner  side  of  the  thigh,  and  the  latter  runs  nearer 
to  the  middle  Unc  and  supplies  the  skin  of  scrotum.  Both  the  super- 
ficial perineal  nerves  communicate  with  the  pudendal  and  hemorrhoidal 
hranches,  and  in  the  female  end  in  the  labia  majonu 

The  dorml  nen-e  of  the  penis  (in  the  female  of  the  clitoris)  accom- 
panies the  pudie  arterv,  ana  runs  along  the  dorsum  to  the  glans.  It 
supplies  branches  to  the  constrictor  urethrse,  to  the  integument  of  the 
penis,  and  to  the  corpus  cavemosum.  On  the  penis  it  receives  branches 
iTom  the  sympathetic.  In  the  female  the  analogue  of  this  nerve  is 
smaller,  with  a  like  distribution. 

Describe  the  fieat  sciatic  nerre. 

Thia  is  the  largest  nerve  in  the  body,  and  includes  fibres  from  the 
greater  part  of  the  sacral  pleiua  From  the  lower  border  of  the  pjii- 
lormis  it  descends  on  the  gemelli^  obturator  intemus,  and  quadratus, 
then  on  the  adductor  magnus,  being  covered  by  the  ghileus  maximus 
and  lang  head  of  the  biceps,  and  accompanied  by  the  stiinll  sciatic  nerve 
and  the  Bciatic  artery.  It  divides  at  the  lower  third  of  the  thigh  into 
the  Kiitenial  and  internal  popUleiil  tinret.  It  supplies  the  biceps,  Beffll- 
tendiiMwuB  and  semimembranosus,  adductor  magnus,  and  hip-jomt 

SeKifbe  the  intenul  popliteal  nerve. 

This  is  the  larger  branch  of  bifurcation  of  the  great  sciatic.  It  runs 
along  ihe  middle  of  the  popliteal  space  lo  the  lower  border  of  the  nop- 
liuiu.  where  it  becomes  the  posterior  tibial.  It  is  at  first  eitenuu  to. 
then  hehind,  and  lastly  internal  to,  the  popliteal  artery. 
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BraneKa:  three  artiaJar,  one  Mcompaoying  Ao  asygoa  (_  __ 
AttetT,  sod  one  eitch  tlie  nm>er  and  lower  aiticulw  uteriea  en  the  ini 
side  of  the  knee-joint 

Muta^i';  one  b>  each  head  of  the  gaetrocnemios,  to  the  pUntaris, 
to  the  soleua,  and  to  the  popliteus.  The  Utter  girea  filament!  to  the 
tibia  and  interoeBeooB  membrane,  and  tant  beneath  the  knrer  border 
of  the  moBcle. 

CiUaneoat :  the  external  or  thort  laphaumt  nerve,  or  tibial  commoni- 
eating.  It  runs  between  the  two  heads  of  the  gastrocnemiiu,  pieioea 
the  fascia  about  halfway  down  the  calf,  and  receivee  the  peroneal  com- 
municating nerve  from  the  external  popliteal  It  then  nins  in  compMij 
with  the  abort  saphenous  vein,  along  the  otiter  border  of  the  leudo 
Achillis  and  below  the  outer  malleolus,  to  end  in  the  skin  of  the  onter 
side  of  the  foot  and  little  toe,  oommunicatiDg  with  the  mnacnlo-cutK- 

Desciibe  the  posterior  tibial  nenre. 

The  posterior  tibial  nerve  is  the  continnation  of  the  internal  popiileMl 
irom  the  lower  margin  of  the  popliteus.  It  U  euccessivety  inunial,  be- 
hind, and  external  to  the  arteiy,  and  divides  between  the  inner  ankle 
and  heel  into  the  Uoopkmtar  nirve*. 

Branches:  articular,  to  the  ankle. 

Mtuetdar :  one  each  to  the  tibialis  posticns,  flexor  longns  digiUmm, 
flexor  longus  pollicis,  and  the  soleus 

A  culanemu  branch  pierces  the  intemal  annnlar  ligament  to  nipple 
the  skin  of  the  heel  and  back  part  of  the  sole. 

Describe  the  plantar  nerres. 

The  Intemal  plantar  nerve  inns  beneath  the  ahdnctor  pdlicis, 
then  between  it  and  the  flexor  brevis  pollicis,  and  divides  mto  its 
digital  bninchea. 

Bra»ehe»:  mvacular,  to  the  abductor  pollicis  and  flexor  brevis  digi- 
torum. 

O\itaneoii»i  to  the  skin  of  the  sole. 

Digital  branches  as  follows:  the  first,  to  the  inner  side  of  the  great 
toe,  supplies  the  flexor  brevis  pollicis;  the  second,  to  the  great  and  sec- 
ond toee,  supplies  the  first  lumbricaliB ;  the  third,  to  the  second  and  third 
toes,  supplies  the  second  lumbriealis;  and  the  fourth,  to  the  third  and 
the  inner  side  of  the  fourth  toe,  communicating  with  the  external  plan- 
tar. Each  digital  nerve  supplies  cntaneons  and  ajticular  branches  and 
tcnninates  as  m  the  hand. 

The  external  plantar  runs  between  the  flexor  accessorius  and  the 
flexor  brevis  digitorom,  dividing  between  the  latt«r  and  the  abdnctnr 
miniini  digiti  into  a  superficial  and  a  deep  branch.  Befora  dividing  tt 
sopplieA  the  flexor  accMsorius  and  abductor  minimi  digiti- 

The  tiiperficial  gives  a  digital  branch  to  the  outer  side  of  the  little  toe, 
which  suppliee  its  short  flexor  and  sometimes  also  the  intOToasei  of  the 


D,g,t,7P:hy  Google 


nrs 


:>,  Google 


THE  HPINAL  NXXVE8.  291 

fourth  space,  and  another  digiUl  branch  to  the  adjaoent  sides  of  this  toe 
and  the  foDith. 

The  df^  branch  dips  under  the  acceesorins  and  flexor  muBclee,  and 
SDpplies  aO  the  dorsal  and  plantar  interosaei  except,  occasion^ty,  those 
of  toe  fourth  space ;  it  also  supplies  the  outer  two  lamhricHka,  the  ad- 
dui^tor  pollicis,  and  the  tnuuTeraus  pedis. 
Describe  the  external  popliteal  serre. 

The  external  popliteal  or  peroneal  nerve  runs  between  the 
biceps  muBcle  and  outer  head  of  tbe  gastrocnemius,  turns  lonnd  the 
fibula  below  its  head  and  beneath  the  peroneus  longus,  and  divides 
into  the  anterior  tibial  and  the  musculo-cutaneous  nen'ea. 

Brandia:  articular,  with  the  upper  and  lower  external  articular 
BTteriee,  and  occasionally  a  rfcurrent  articular  branch,  with  the  recurrent 
tibial  artery,  reaches  the  joint. 

Cvtaiimiu,  two  in  number,  supply  the  skin  of  the  outer  and  back 
part  of  ihe  leg;  and  another,  the  peroneal  commitHicating,  joins  the 
short  saphenous  nen-e. 
Describe  the  mnscnlo-eittMieoiu  nerve. 

The  muBOulo-outaneous  nerve  runs  between  the  extensor  longns 
digitorum  and  the  peronei,  and  pierces  the  fascia  at  the  lower  part  of 
leg,  dividing  into  two  branches,  ectemal  and  intemaJ,  for  the  toes. 

Braiidia:  mmcninr,  to  the  peroneus  longns  and  brevis;  CMfaneoiw, 
to  the  lower  part  of  the  lex. 

The  terminal  branches :  of  theaCj  the  internal  runs  on  the  doisum  of 
the  foot  and  soppliea  the  atljaccnt  sides  of  the  second  and  third  toes  and 
the  inner  side  of  the  great  toe.  It  communicates  with  the  long  saph- 
enoiiB  and  anterior  tibial  nerves. 

The  fxtrrnnl  supplies  the  fourth  toe,  together  with  the  contiguous 
sides  of  ihe  third  and  fifth.    It  commtmicates  with  a  branch  of  the 
short  saphenous  nerve. 
Describe  tlie  anterior  tibial  nerve. 

The  anterior  tibial  nerve,  from  between  the  peroneus  lon^  and 
fibula,  runs  along  the  front  of  the  interosseous  membrane  with  the 
artery  to  the  ankle,  where  it  divides  into  an  external  and  an  internal 
branch.  It  is  at  first  extemsi,  then  in  front,  and  below  again  external 
to  the  arteiy. 

Branchrt :  mutcular,  to  the  tibialis  anticus,  ext^sor  longns  digitorum, 
eiienaor  proprins,  and  the  peronens  tertius ;  articalar,  to  ankle ;  and  its 
terminal  branches.     Of  these — 

The  eztmuil  runs  under  the  extensor  brevis  dtgitomm,  and  supplies  it 
as  well  as  the  neighboring  joints. 

The  intfrniil  accompanies  the  dorsal  arteiy  of  the  foot  to  the  first 
intoroeseons  space,  and  supplies  the  skin  of  the  great  and  second  toes, 
joining  a  branch  of  the  musculo-culaneotu.  Both  these  nerves  send 
mteroeeeous  brtmohee  to  the  metatarHo-pbalangeal  Jwnta. 
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THE  STMPATHEnO  NERVOUS  SYSTEM. 

Deaciibe  Uie  general  airangemeat  of  the  sympathetic  nerroa 

Hysteni. 

The  sympathetic  nervous  system  consists  of  a  series  of  guiglia,  oord*. 
and  plexusea,  irith  their  commnnicsting  and  distribatinE  oeive-GbreK. 
Its  nerves  supply  all  the  visoera  and  the  ooats  of  the  blood-vessels. 

There  are  two  principal  gansllated  cords,  lying  one  on  each  sidr 
of  the  spine  from  the  base  of  the  skull  to  the  coccyx.  They  consist  of 
a  aeries  of  ganglia  connected  by  short  single  or  double  cords.  The  Dum- 
ber of  the  ganglia  corresponds  in  general  to  that  of  the  vertebne  in  the 
several  regions,  eicept  in  the  neck,  where  there  are  but  three. 

Belom,  these  cords  end  on  the  front  of  the  coccyx  bv  a  loop  on  whicli 
id  the  ^nglion  impar,  and  above  they  are  conncdea  with  the  carotid 
plesuB  in  the  cnrotid  canal. 

The  ganglia  are  connected  with  the  tpinal  nervex  bj;  gray  and  white 
fibres,  the  foniier  passing  from  the  gaoglia  to  the  spinal  nerves,  and 
the  latter  vice  vertA.  The  ganglia  are  also  connectfd  togethrr  by  ^j 
and  white  fibres,  the  latter  being  continuoos  with  the  fibres  of  the  S(nit>] 
nerves  prolonged  to  the  ganglia. 

There  are  three  ereat  plextiseo,  consisUng  of  nerves  and  gao^ia. 
They  are  single  and  lie  in  front  of  the  spine  in  the  thoracic,  abdomuul, 
and  pelvic  regions,  and  each  is  named,  from  above  downward,  the  ov- 
dtac,  epigastnc,  and  hypogastiic  plexus. 

Describe  the  cervical  put  of  the  gangliftted  cord  and  the  supe- 
rior cervical  ganguou. 

The  cervical  part  consists  of  three  ganglia,  named  superior,  middle, 
and  inferior,  on  each  side. 

The  luperior,  opposite  the  second  and  third  cervical  vert«bne,  is  ted- 
dish-gray  in  color.  Fusiform  in  shape,  and  lies  on  the  rectos  asticus  miijor 
behind  the  internal  carotid  vessels. 

Brandies:  an  atcemling  branch  runs  alongade  the  internal  carotid 
artery,  and  in  the  canal  separates  into  an  oiittr  division,  forming  the 
carotid  plexus,  and  an  inner,  forming  the  cavernous  plexus. 

The  carotid  plexus  lies  external  to  the  artery.  It  sends  one  or  mora 
filaments  to  the  sixth  nerve  as  it  lies  alongside  the  artery,  and  some  to 
the  Gasserian  ganglion ;  to  the  s|iheno- palatine  ganglion  it  sends  tbf 
large  deep  petrosal  nerve,  which  joins  the  large  superficial  petrosal  to 
form  the  Vidian ;  it  HIho  sends  the  small  deep  petrosal,  which  communi- 
cates with  Jacobson's  nen-e  by  joining  the  t^panic  pleiue. 

The  cai-ernong  ptrxwi,  in  the  cavernous  sinus,  lies  below  and  intenul 
to  the  internal  carotid.  It  sends  a  branch  to  the  third  nerve,  one  to  the 
fourth,  several  to  the  ophthalmic  division  of  the  fifth,  the  sympathelk 
root  to  the  ophthahuic  ganglion,  and  filaments  to  the  pituiUiy  bocly. 

Both  these  plexusea  supply  Ecnninal  filaments  which  form  plexuses  m 
the  ophthalmic  and  cerebral  arteries  and  Bub-braocbee :       ,  ,  )o[ij 
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A  dacending  bnoch  to  the  middle  cerrioal  ganglioo. 

Ezlemal  branches  U>  the  first  four  spinal  nerves,  to  the  ganglia  of  the 
vagus,  the  petrous  gonglioti  of  the  gloEse -phalangeal,  andto  the  hypo- 
gloeaa,]. 

Three  tnferna/  branches — riz.  pharyngeal,  laryngeal,  and  the  superior 
cardiac  nerve.  The  pharviigeal  runs  to  the  pharynx  and  unites  with 
the  branches  of  the  ninth  and  tenth  cranial,  forming  the  ph&O'ngeal 

The  lanjngfal  branch  joins  the  superior  and  external  larvn^eal  nerves. 

The  mperior  cardiac  nerve  descends  CD  the  longus  coUi  behind  the 
common  carotid  sheath,  and  crosses  the  inferior  thyroid  artery  and  recur- 
rent nen'e.  It  rises  Iroin  the  upper  ganglion,  and  receives  filaments  from 
&  communicating  branch  between  it  and  the  middle  ganglion.  On  the 
riifht  side  it  crosses  the  subclavian,  and  runs  along  the  innominate  artetj' 
to  join  the  deep  cardiac  plexus  behind  ibc  aorla.  It  receives  many 
branches  from  the  va«UB  and  sympathetic.  The  h/t  descends  along  the 
lefl  carotid  to  enter  the  superficial  cardiac  plexus  in  front  of  the  aorta. 

The  anterior  branches  of  the  superior  ganglion  pass  to  the  blood-ves- 
sels— vis.  to  the  external  carotid  and  its  branches — forming  gangliated 
plexuses  named  lingual,  facial,  temporal,  meningeal,  etc.  The^  com- 
municate with  the  submaxillary  and  otic  ganglia  and  with  the  geniculate 
ganglion  of  the  facial  nerve  (external  petro»al  nerve). 

Describe  the  middle  cervical  g&nglion. 

The  middle  (thyroid  ganelion)  lies  in  front  of  the  sixth  cervical  verte- 
bra, on  the  inferior  thyroid  artery.  It  is  connected  with  the  superior 
and  iuferior  ganglia  and  with  the  fiilh  and  sixth  cervical  nerves.  It  also 
gives  off  the  thyroid  branchei  and  middle  cardiac  nerves. 

The  thyroid  branches  run  along  the  inferior  thyroid  artery  to  the 
gland,  and  join  the  recurront  anaextemal  laryngeal  nerves.  On  the 
artery  they  connect  with  the  upper  cardiac  nerve. 

The  middle  cardiac  nerve  (deep  or  great),  on  the  left  side,  descends 
between  the  carotid  and  subclavian  arteries  to  join  the  deep  cardiac 
plexus ;  on  the  right  it  runs  in  front  of  or  behind  ihe  subclavian  arlerj', 
then  aloig  the  trachea,  to  ioin  the  deep  cardiac  plexua  In  its  course 
it  Joins  the  recurrent  branch  of  the  vagus  and  the  upper  cardiac  nen'e. 

Describe  the  Inferior  cervical  ganglion. 

It  lies  between  the  transverse  process  of  the  seventh  cervical  vertebra 
and  the  neck  of  the  first  rib,  behind  the  vertebral  arterj',  and  commu- 
nicates with  the  seventh  and  eighth  cervical  ncn'es.  It  sends  branches 
to  the  middle  cervical  and  first  thoracic  ganglion  (these  branches  may  be 
derived  fivm  the  middle  cervical  ganglion),  and  some  along  the  vertebral 
artery,  formina  a  plexus.  -  It  also  sends  off  the  inferior  cardiac  nerve. 
This  descends  behmd  the  subclavian  artery  and  along  the  trachea,  and, 
after  communicating  with  the  middle  caroiao  and  recurrent  nerve,  ends 
ia  the  deep  cardiac  plexua.  -iijCi.)^^!^ 
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Describe  the  thonde  ptrtioii  of  the  gan^iated  eoid. 

The  ganglia  lie  in  a  line  along  the  heads  of  the  ribe,  beneath  the 
pleura  and  in  front  of  the  intercoelal  vewets.  They  communicate  with 
the  spinal  nerves.  The  upper  five  or  six  supply  (he  aortA,  th«  vertetne 
and  tneir  ligaments,  and  enter  into  the  postenor  pulmonary  plexus. 

The  lower  six  or  seven  unite  to  form  the  splancbnic  nerves. 

Name  and  describe  the  spla&chnic  nerves. 

The  ffreat  splanoliuio  arises  from  the  fifth  or  sixth  to  the  nintli  nr 
tenth,  descends  obliquely  alone  the  spine,  and  pierces  the  cms  of  the 
diaphragm  to  end  in  the  semUunar  ganglion,  sending  branches  to  ibe 
renal  plexus  and  suprarenal  capBule. 

The  small  splaDobnlo  arises  from  the  tenth  and  eleventh,  and, 
piercing  the  crux,  cods  in  the  ceeliac  plexus,  conununicating  with  the 
preceding  and  the  renal  plexus. 

The  Bmalleet  splanobnlo  arises  from  the  last  ganglion,  and  pienes 
the  crus,  joining  the  renal  plexus  and  sending  branches  to  the  cfsliac 
plexus. 

DeBciibe  the  Imnbar  portion  of  the  gangllated  cord. 

The  lumbar  ganglia  lie  in  front  of  the  spine,  along  the  inner  side  of 
the  pmas.  They  communicate  wilh  the  ganglia  above  and  below,  and 
by  two  branches  with  each  of  the  spinal  nerves.  Branchfa :  sotoe  crom 
the  aorta  to  join  the  aortio  plexus ;  some  cross  the  common  iliacs  and 
enter  the  hypogasUio  plexus;  others  supply  the  vertebrte  and  their 
ligaments. 

Describe  the  sacral  portion  of  tiie  gangliated  cord. 

Over  the  sacrum  the  ganglia  lie  internal  to  the  anterior  satTal  foram- 
ina, sending  branches  to  the  ganglia  above  and  below,  and  two  branches 
each  to  the  sacral  nerves.  The  remaining  branches  join  together  and 
send  filaments,  some  to  enter  the  pelvie  plexus  and  others  to  form  a 
plexus  on  the  middle  sacral  artery.  The  two  lowest  ganglia  on  each 
side  are  joined  by  a  loop  over  the  coccyx,  on  which  is  the  ganglion 

Describe  tiie  cardiac  and  epigastric  pleznses  of  the  sTinpathetie. 

ThA  airtUae  pltxm  lies  at  the  base  of  the  heart,  and  consists  of  a 
superficial  and  a  deep  part. 

The  euperfioial  oardloo  plextis  lies  between  the  aorta  and  the 
right  pulmonary  artery.  It  is  formed  bv  the  left  superior  capliac  wire 
and  the  tower  cervical  cardiac  branch  of  the  left  vagus,  a  small  vanulHin 
( Wrisberg'sl  being  found  at  their  point  of  union.  It  forms  a  givai  part 
of  the  right  coronary  plexus,  and  sends  filaments  to  the  anterior  puuaa- 
nary  plexus.     It  receives  filaments  ftum  the  deep  cardiac  plexna 

The  deep  otirdiao  plexus  lies  between  the  trachea  and  the  aorta. 
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kbove  the  lufurciitioQ  of  the  pulmoosiy  arieiy.  It  receives  all  the  car- 
diac branches  of  the  BTmp&thetic,  excepting  the  left  superior  cardiac, 
and  of  the  vagus  and  ite  recurrent  branch,  excepting  the  bwer  cervical 
cardiac  branch  of  the  left  side. 

From  the  left  side  of  the  plexus  branches  pass  to  the  BuperGcial  car- 
diac plexus  and  to  the  left  coronary  plexus.  From  the  rtffht,  the 
brancnes  in  part  join  those  from  the  superficial  plexus  to  fonn  the  right 
coroDaty  plexus :  some  pass  to  the  left  coronary  plexoa,  others  to  the 
right  auncle.  Both  sides  of  the  plexus  furnish  nlamenta  to  the  ante- 
rior pulmonary  plexuses. 

The  left  coronary  jpieciis  surrounds  the  left  coronary  arteiy  and  its 
Vnanches,  and  supplies  the  cardiac  muscle.  The  rigM  surrounds  the 
right  coronaiy  artery  in  a  similar  way.  The  former  receives  its  filaments 
from  the  deep  plexus,  the  latter  from  both  superficial  and  deep. 

The  opigMtrlo  (solar)  ploxua  is  placed  in  front  of  the  aorta  and 
crura  of  the  diaphragm,  behind  the  stomach,  and  between  the  suprarenal 
bodies.  It  receives  the  great  splanchnic  nerves,  and  the  van  send 
branches  U>  it.  It  consists  of  a  collection  of  nerves  and  ganglia,  and 
its  branches  accompany  the  vessels  to  the  principal  viscera  of  the  ab- 
domen. 

The  largest  of  its  ganglia  are  the  tan3unar,  one  on  each  side.  They 
lie  near  the  suprarenal  DodieSjin  front  of  the  crura,  the  rieht  one  be- 
neath the  inferior  vena  cava.     They  receive  the  great  splanchnic  nerves. 

The  branches  of  the  solar  plexus  form  secondary  pleiuses. 

Describe  these  secondwy  plezoses. 

The  phrenic  plfxiis,  on  the  arterv  of  the  same  name,  to  the  dia- 
phragm, supplies  also  the  suprarenal  capsules.  It  joins  with  branches 
from  the  phrenic  nerve,  and  at  the  point  of  iunctioii  on  the  rig:ht  side 
is  a  small  ganglion,  the  diaphragmatic,  on  toe  under  side  of  ihe  dia- 
phragm. 

The  tupramaJ  pletu*  receives  branches  from  the  phrenic  jjlexus 
and  great  splanchnic  nerves.  At  the  point  where  the  latter  join  is  a 
ganidion. 

The  rriiiil  plivu*  receives  filaments  from  the  aortic  nieius  and  the 
small  and  smallest  splanchnics.  The  branches  run  along  the  renal 
artery,  and  aend  filaments  to  the  spermatic  plexus  and  to  the  inferior 

The  tpfrmntic  pifxia  is  derived  from  the  renal  and  aortic  plexuses, 
and  runs  od  the  spermatic  vessels.  In  the  female  [ovarian)  it  supplies 
Ihe  uterus  and  ovaries. 

The  arliac  plfxtit  surrounds  the  cccIIbc  axis,  and  divides  into  the  iMS- 
tric,  hepatio,  and  splcnii^  plexuses,  which  accompany  the  corresponding 
Teasels.  It  receives  splanchnic  Inanches;  on  the  left  side  it  receives 
olao  filaments  fVom  the  right  vagus. 

The  9ajtne|>/enu  receives  filaments  from  the  vogL  (  ~  ,  -,(,1  . 
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The  hepatic  plexut  receivea  branches  Irom  the  left  vaKtis,  ti 
nerrea  to  the  right  suprarenal  plexus,  and  forms  eeconduy  plexoai 
follow  the  branches  of  the  hepatic  artery. 

The  ^teiiic  plex 
the  right  vague. 

All  the  above  plexuses  run  along  with  the  arteries,  and  sabdivide  in.. 
secondary  plexuses,  corresponding  to  the  arterial  branches,  whicii  fom 
complex  communicatjons  with  one  another.  The  same  applies  to  tl 
following : 

The  gupenor  meKnffrK  pltxat  is  reinforced  by  a  branch  from  tl 
union  of  the  cceliao  axis  and  right  vagus. 

The  aortic  plexas,  on  the  abdominal  aorta,  is  reinforced  by  filunenta 
from  the  solar  plexus  and  lumbar  gauKlia,  renal  plexuses  and  seznilimu 
ganglia.     It  ends  in  the  hypogastric  plexus. 

The  ittferlor  meteiUrric  piexiu  arises  from  the  preceding,  and  nus  on 
the  artery,  joining  superior  mesenteric  branches  and  the  p^vio  pkzas. 

Describe  the  hypogastric  plexus. 
The  hTpogastrio  plaxuB  is  formed  by  lateral  prolongations  from 

the  aortic  plexus  and  lumbar  ganglia.     It  lies  between  the  two  cr 

iliac  arteries.    Below  it  bifhrcates  into  the  two  pelvic  plexuses. 

Describe  tlie  pelvic  pleztues. 

The  pdvie  plexiue*  (inierior  hypogastric)  lie  one  on  each  aide  of  the 
rectum,  and  in  the  female  the  vagina.  They  receive  filsmeols  from  the 
second,  third,  and  fourth  sacral  nerrea,  and  where  these  join  the  fJexus 
small  ganglia  are  developed.  The  nerves  from  the  plexus  supp^  all  the 
pelvic  viscera,  accompanying  the  branches  of  the  internal  iliac  artery  and 
forming  secondary  plexuses. 

Describe  these  secondary  plexuses. 

The  hemorrhovlal  ji/exui  joins  the  superior  hemorrhoidal  bran^MS 
(from  the  inferior  mesenteric  plexus)  to  supply  the  reotom. 

The  vetical  plexu*  contains  many  spinal  nerves,  runs  with  the  vencal 
arteries,  and  sends  nerves  along  the  vas  deferens. 

The  prostatic  pkxia  consists  of  large  nerves  from  the  lower  part  of 
the  pelvic  plexus,  which  supply  the  prostate,  seminal  vesicles,  and  cav- 
ernous bodies.  These  latter  are  divided  into  the  aniidl  and  large  cavern- 
ous, and  join  the  pudic  branches.  The  small  pierce  the  fibrons  coat  oeu 
the  root  of  the  penis  and  end  in  the  erectile  tissue.  The  Urge  (single) 
runs  forward  on  the  dorsum,  and  supplies  the  corpora  spongiosa  and 


The  vaginal  piexat  runs  in  the  vaginal  walls  and  macoos  membrane. 

The  uterine  plexiu  sends  some  branches  along  the  uterine  artery,  and 
others  which  directly  pierce  the  cervix  and  lower  part  of  the  body. 
Branchee  pass  also  to  the  ovarian  plexus  and  fundus  utoi.         , 
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ORGANS  OF  SPEOIAL  SENSE. 
THB  ETBL 
Otve  a  ge&enl  deiciiptioa  of  the  eyeball. 

The  eyeball  lies  iD  the  fat  of  the  orbit,  BurrouDded  bya  tunic  orfuscia, 
the  cajMule  of  Tenon.  It  is  composed  of  Bcgnienta  of  two  siiheres,  an 
anterior  Bmaller  and  a  poeterior  larger,  the  junction  of  the  sclerotic  and 
cornea  indicating  their  )in)il&  It  measures  1  inch  trHnaventel/  and  vcr- 
livally,  and  somewhat  less  from  before  backward.  Behind  it  receives 
the  optic  nerve,  and  in  front  are  the  eyelids,  eyebrows,  etc.,  which  com- 
prise the  so-called  appendages  of  the  eye. 

Describe  the  appendage*  of  the  eye. 

These  include  the  eyebrows,  eyelids,  cotuunctiva,  the  lachrymal  gland 
and  sac,  and  the  nasal  duct,  the  last  three  belonging  to  the  "  lachrymal 
apparatus." 

The  tyfbroiTK  (suprcilia)  are  two  momiQent  tracts  of  integument  above 
the  orbit,  covered  by  thick  hairs.  They  are  connected  with  the  orbicu- 
laris, comigator  supercilii,  and  oecipito-fron talis  muscles. 

The  lid»  (palpebne)  protect  the  eyeball.  Kaeh  is  cunirniscd  of  thin 
integument,  oteotar  tissue,  mnscular  fibres,  the  tarsal  cartila^'c  and  liga- 
ment. Meibomian  glands,  and  conjunctiva;  the  upiier  lid,  which  is  also 
the  more  movable,  contains,  in  addition,  the  aponeurows  of  the  levator 
palpebrfG. 

The  lidt  are  setnrated,  when  opened,  by  a  space,  the  Gssura  palpfara- 
mm,  tod  are  united  at  the  angles  Icanthi).  The  outer  cantfius  is 
sharp,  and  the  inner  is  more  obtuKO.  At  the  inner  canthus,  on  each 
lid.  IS  found  the  lachrymal  tubercle,  pierced  by  the  punctum  lachry- 
male,  the  upper  opening  of  the  Uchr>'mal  canal. 

The  farial  fiirmagn  (laisi )  are  two  plates  of  dense  fibrous  tiwue,  one 
in  each  lid.  Into  the  anterior  surface  of  the  upper  the  levator  [aliiebrai 
is  inserted.  Each  is  attached  at  the  inner  aii^fle  to  the  tendo  oculi  or 
inlemal  laraal  ligament:  at  the  outer  an^le  to  the  external  lanal  Mga- 
menC,  which  is  inserted  into  the  malar  bone. 

The  Iritdn  omii  or  palpebrarum  is  Y-*'ha|icd.  Tlie  stem  is  attached  to 
the  nasal  process  of  the  aujieriur  maxillary,  and  each  arm  to  one  of  the 
larxal  cartiWes. 

The  palp*/iral  Uqnmrnt  is  a  fibrous  membrane  attached  tu  the  tarwil 
artilaires  and  lo  the  oorraponding  margin  of  the  orbit. 

The  Mf^l-iminn  fffnmU  lie  on  the  inner  suriaee  of  the  b.k  briw.  .ri 
the  tmnal  cartilages  and  the  mucous  membraite.  In  the  u|>|i(.-r  Ud  (here 
are  about  thirty;  in  the  lower,  fewer. 

The  /luhn  (cilia)  are  short,  thick  hairi  fuming  a  double  row  <m  the 
&ce  martrin  of  each  lid.     Above  they  are  bnger  and  more  numeriiiis. 

The  ("viineft'm  is  the  mnooas  memlnM  of  the  eye.  The /«»//«&«/ 
potion  is  very  thkk  and  vascslar,  aod  funnB  at  the  inner  vaotnua.a  f<M 
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kaown  as  the  plica  semilun&ris.  The  oetdar  poitioii  is  looeely  coonectod 
to  the  aclerotic,  but  over  the  cornea  consists  only  of  the  oonjunctiTa] 
epithelium.  The  line  of  tefiection  ftom  the  lid  od  to  the  eyeball  is 
called  the  fomiic  comunctivie. 

Near  the  inner  c«nthus  there  is  also  a  collection  of  follicles  oonstitntiog 
the  caruQcula  lacho'inalis,  and  estenial  to  this  is  the  plica  semilunaris. 

Describe  Uie  Uchrymal  appuatns. 

It  includes  the  gland,  the  two  canals,  the  sac,  and  the  nasal  duct 

The  gland  is  about  the  sixe  and  shape  of  a  small  almond,  and  lies  in 
a  depresMon  in  the  orbital  plate  of  the  frontal  bone  just  inside  the  ex- 
ternal angular  process.  Above  it  is  attached  to  the  periosteum,  and  be- 
low it  rests  on  the  eyeball  and  the  upper  and  outer  recti  In  troat  it  is 
closely  connected  to  the  upper  lid  and  is  covered  by  conjunctiva.  Its 
ducts,  ten  or  more  in  number,  run  beneath  the  conjunctiva  and  open 
separately  at  the  outer  part  of  the  fomis. 

The  lachrymal  canah  commence  by  small  oriEccs,  the  puncto,  oo  the 
marj{in  of  each  lid,  and  empty  close  together  into  the  sac.  The  upper 
and  longer  ascends  at  first,  tnen  runs  downward  and  uiward ;  the  lower 
ones  downward,  then  inward. 

The  lachrt/Toal  sac  is  the  upper  dilated  part  of  the  nasal  ditct,  and  lies 
in  a  depression  formed  by  the  lachrymal  and  superior  maxillai^  bonvs ; 
it  is  invested  by  an  aponeurosis  derived  from  the  tendo  oculi,  and  is 
crossed  by  the  tensor  tarsi. 

The  nnted  duet  is  contained  in  a  canal  formed  by  the  superior  maxilU, 
lachrymal  and  inferior  turbinated  bones,  and  nins  from  the  lachrymal 
sao  to  the  inferior  meatus.  It  is  lined  by  a  mucous  membrane  continu- 
ous with  the  conjunctiva,  is  narrowest  in  the  middle,  and  at  its  tower 
expanded  orifice  is  the  valve  of  Hasner.  Its  direction  is  downward, 
backward,  and  outward.     Its  epithelium  is  ciliated. 

Describe  the  eyeball. 

The  eyeball  consists  of  three  ooats  encloraog  the  refractive  media  or 
humors.  They  are  the  sclerotic  and  cornea  out«de,  the  retina  internally, 
and  the  choroid  between  them. 

The  aolerotio  coat  ia  a  dense  fibrous  membrane,  white  and  smooth 
externally,  exoeptinf;  where  it  receives  the  insertion  of  the  recti  and  ob- 
liqui.  Internally  it  la  brawn,  grooved  by  the  ciliarj'  nerves,  and  unile>i 
by  a  connective  tissue,  the  lamina  futca,  to  the  rhoraiil  bencalh.  It 
covers  the  posterior  five-sixths  of  the  eyeball.  Behind  it  receives  the 
optic  nerve  at  a  point  just  internal  to  the  centre,  the  fibrous  sheaih  of  the 
former  bdng  continuous  with  the  sclerotic.  Here  there  is  a  number  of 
small  apertures  (lamina  cribroea)  for  the  funiculi  of  the  optic  nerve,  and 
outside  of  these  smaller  foramina  tor  the  passsfe  of  vessels. 

The  oaraea  forms  the  anterior  dxth  of  the  external  coat  It  is 
tnuisparent  and  projecttw,  and  neariy  circular  in  shape,  tbe  aalenor 
snr&M  being  convex  and  the  posterior  sorfaoe  ooncfcfe.i^'  ,^)n|e 
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Dsflcilbe  tha  choroid  coftt. 

The  second  or  intennediate  coat  is  cwntinued  into  the  ottorold,  pro- 
lonjied  into  the  iris  anteriorly,  and  fonning  the  ciliarj  pmcesses. 

It  is  a  chocolate-colored  vascular  structure  lying  between  the  Hclerotic 
and  retina  and  inveettng  the  posterior  five-sixths  of  the  eyeball,  blending 
in  &ont  with  the  iris  alter  forming  a  number  of  folds,  the  ciliary  processes. 
Behind  it  is  pierced  by  the  optic  nerve.  It  is  smooth  internally,  and  is 
connected  to  the  lamina  fusca  of  the  sclerotic  externally. 

The  eiliaru  procmga,  seventy  or  more  in  number,  consist  of  a  ctR'te 
of  folds  or  tnickenings  of  the  choroid  received  into  pila  in  the  vitreous 
and  suspensory  ligament  of  ihe  lens.  They  are  divided  into  i  larger 
and  a  smaller  set,  liie  former  being  about  -fa  inch  in  length.  Their 
inner  surface  is  covered  by  the  layer  of  faesagonal  pigmented  cells  of 
the  retina. 

The  choroid  is  really  a  plexus  of  fine  blood-vessels.  Externally  it  pre- 
sents a  membrane,  Ihe  lamina  rupradioroidea,  belween  which  and  the 
lamina  futea  is  a  lympb-space  which  communicates  with  the  capsule  of 
Tenon  tnrough  apertures  in  the  Bclerotic. 

The  aliaiy  muiKle  is  a  cuxiular  plane  of  unstriped  muscle  placed  be- 
tween the  choroid  and  sclerotic  at  its  anterior  part.  It  consists  of  cir- 
cular and  radiating  fibres.  The  latter  arise  near  the  union  of  the  sclerotic 
and  cornea,  and  are  inserted  into  the  choroid  opposite  the  ciliaiy  pro- 
;  the  former  surround  the  insertion  of  the  iris. 


The  iris  gives  to  the  eye  its  color.  It  is  a  thin,  contractile,  circular 
membrane  presenting,  at  about  its  centre,  a  circular  aperture,  the  pupil. 
It  is  suspended  in  ihe  aqueous  humor  behind  the  cornea  and  in  front  of  the 
lens.  Its  drcnmference  is  continuous  with  the  choroid  and,  through  Ihe 
ligammhim  prctinahivi,  with  the  cornea.  Its  posterior  surface  is  covered 
bvdark  pigment  resembling  that  of  a  ripe  grape:  hence  ihe  term  "uvea." 
The  edges  of  the  pupillary  orifice  are  in  conlncC  with  the  lens,  the  size 
of  the  pupil  varying  from  A  to  i  inch  across. 

The  muscle-fibres  are  radiating  and  circuUr.  The  latter  form  a 
sphincter  for  the  pupil ;  the  former  constitute  the  dilator  muscle. 

CHva  the  arterial  and  nerroiu  rappir  of  tlie  Irli. 

The  arteries  are  supplied  Irom  the  lon^  and  anterior  dliary.  The 
nenrea  are  branches  of  the  lenticular  ganglion  and  the  long  raliary  from 
the  nasal  branch  of  the  ophthalmic.  They  form  a  plexus  around  ihe 
circumference  of  the  iris,  and  end  in  the  muscular  Sbres  and  in  a  ncl- 
worit  on  the  front  of  the  iris.  The  nerves  to  the  circular  fibres  come 
from  the  motor  ocnli ;  thoee  to  the  radiating,  irom  the  sympathetic. 
Describe  the  retina. 

It  is  a  delicate  nervous  membrane  on  which  the  image  of  perceived 
objects  IB  formed.  It  lies  between  the  choroid  and  the  hyaloid  mem- 
bnue  of  the  vitnotu,  and  is  composed  of  ten  layers.  Behind,  the  optic 
Mnre  eipudi  into  it,  and  in  front  it  tenninatee  in  a  dentaled  margin, 
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the  ora  lerrata,  at  the  outer  edge  of  the  i»liarj  procMse&    It  then  m 

, i»f  tie  retina  urcL 

centre  an  elliptical  spot  about yu  inch  across,  the  macula  Ivtea.     Id  the 


a  tbia,  ooD-nervous  membrane,  the  fai&  cifiaris  retins,  to  the  tips 

of  the  ciliary  processes.     The  inner  surface  of  the  retina  uresent^  at  — 


centre  of  this  spot  is  a  depression,  the/nc«a  eentralu^  which,  on  account 
of  the  extreme  thinness  of  the  retina,  shows  the  pigmenttuy  layer  of 
the  choroid,  and  hence  presents  the  appearance  of  a  forunen.  About 
1^  inch  lo  the  inner  side  of  the  yellow  spot  is  the  ponu  opiictu,  at  which 
point  the  optic  nerve  entere,  the  nerroua  matter  being  heaped  up  here  so 
as  to  form  the  colliculiu. 
What  are  UOUer's  fltoes? 

Passing  through  nearly  the  enUre  thickness  of  the  retioa,  supporting 
its  Weis  and  binding  them  together,  are  the  radiating  fibres,  or  fibrw 
of  Miiller.  They  form  at  one  extremity  the  membrana^imilans  interna, 
and  at  (he  other  '" 


Desciibe  tlie  Tltreons  body. 
The  vltreouB  is  a  transparent  gelatinous  fluid  enclosed  in  a  tnn»- 

Earcnt  membrane,  the  hi/aloid,  and  fills  about  four-fifths  of  the  eyetntlL 
II  front  it  is  hollowed  out  to  receive  the  lens  and  its  capsule,  being 
adherent  to  the  back  of  the  latter.  In  the  centre  of  the  Titreons  from 
the  entrance  of  the  optic  nerve  to  the  back  of  the  lens  nins  a  canal 
It  contains  fluid,  is  about  ■fj  inch  in  diameter,  and  is  called  the  canal 
of  Stilling. 
What  ia  the  crystaUine  lens? 

It  is  a  solid  transparent  bioonves  body  which  lies,  enclosed  in  its 
capsule,  in  front  of  the  vitreous  and  behind  the  iris.  The  greater  oon- 
vexity  is  behind,  and  the  lens  measures  antero- posteriorly  i,  transversely 
i,  inch.  It  consists  of  concentric  laminte  which  are  progreenvel;  harder 
firom  without  inward. 

The  capmile  is  an  elastic,  transparent,  structureless  membrane,  in  con- 
tact anteriorly  with  the  iris  and  held  in  place  by  the  nuprTuorjf  liga- 

The  mnpenmry  lifjammt  is  a  thin,  transparent  membrane  placed  be- 
tween the  vitreous  humor  and  the  ciliary  proceses,  and  prcsenta  exter- 
nally a  number  of  folds  which  receive  thoee  of  the  ciliary  processca.  It 
is  really  a  part  of  the  hyaloid  membrane,  which  runs  forward  to  the 
front  of  the  margin  of  the  lens  It  is  also  called  the  lonula  of  Zinn. 
and  is  covered  externally  by  the  pars  ciliaris  retinte.  Between  its  bark 
part  and  the  lens  is  a  space,  the  canal  of  Petit.  This  canal  is  bounded 
in  front  by  the  suspensory  ligament  (Eonula  of  Zinn),  behind  by  the 
vitreous,  and  at  its  base  is  the  capsule  of  the  lena 

What  is  the  aqvemu  humor? 

It  is  the  fluid  which  Gib  the  space  between  the  suspeusoiy  ligantMil 
Bod  capsule  behind  and  (be  cornea  in  &oqL    That  pan  of  (bis  spwM 
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which  lies  \a  (rant  of  the  iris  is  called  the  antenbr  cAomfier;  the  part 

behind  the  iris  is  the  vatterior  duxmber.     The  latter  ie  really  only  the 

small  inteiral  between  the  iris,  Buspensoiy  ligament,  and  ciliat?  proceaBes. 

For  a  more  complete  description  of  the  eye  see  Sulology  of  this  series. 

THB  BAB. 
Describe  the  ear. 

The  ear  is  divided  into  the  external  ear,  the  middle  ear  or  tympanum, 
and  the  internal  ear  or  labyrinth. 

Describe  the  external  ear. 

The  eiternal  ear  includcsthe  projecting  part,  or  pinna,  and  the  eetenio/ 
nudilory  canal  aod  mtaltu.  The  pinna  or  auritle  is  concave  externally 
und  directed  somewhat  forward,  presentine  eminences  and  depressions  to 
which  various  names  have  been  given.  Thus,  the  most  external  ridge  is 
the  hdix;  parallel  and  internal  to  this  is  the  anfr'AWiLC,  a  ridge  which 
divides  above  to  enclose  the  /omo  of  the  antOtelix;  between  these  two 
rid^  is  the/oMa  of  the  hdh:  (fossa  scaphoidea) ;  in  front  of  the  anti- 
helix  is  a  deep  depression,  the  concha,  which  presents  above  and  in  front 
the  commencement  of  the  helix ;  in  ItodI  of  the  concha  is  a  small  pro- 
cess, the  tragus,  which  points  backward;  and  behind  this  is  the  a nf^- 
Ira/iun,  a  deep  noteh,  the  ineisura  intertngica,  separating  the  two;  and, 
lastlv,  below  these  is  the  lobule. 

The  pinna  consists  of  a  nlalc  of  yellow  fibro-cartilage  covered  by  akin 
and  some  adipose  tissue.  It  enters  also  into  the  formation  of  the  exter- 
nal meatus,  Ming  attached  to  the  external  auditory  meatus  of  the  tem- 
poral bone.     The  lobule  contains  onl^  fat  and  strong  fibrous  tissue. 

The  rctemai  auditory  canal  is  H  mchcs  long,  and  nins  Atim  the  con- 
cha to  the  mcmbrana  tympani.  It  is  directed  somewhat  forward,  and 
S resents  an  eminence  in  the  floor  of  the  osseous  psrt^  which  makes  the 
Irection  of  the  canal  at  first  upward.  tJien  downward.  It  ie  narrowest 
at  its  middle.  Its  floor  is  longer  than  the  roof,  on  account  of  the  ob- 
lique position  of  the  membrana  tympam.  It  opens  externally  by  means 
of  the  external  audltoty  meatus. 

Describe  the  middle  ear  or  tympanum. 

The  tj-mpanum  is  a  cavity  in  the  petrous  portion  of  the  temporal  bone, 
extending  from  the  membrana  tympani  to  the  outer  wall  of  the  labvrinth. 
Its  width  varies  from  ^  to  J  inch.  It  contains  the  ossicles  of  the  ear. 
with  their  ligaments  and  muscles,  and  certain  nen-es.  It  is  filled  with 
air,  and  communicates  by  means  of  the  Kustachian  tube  with  the 
phar}-nx. 

The  ronf  of  the  t3iapanum  is  formed  of  very  thin  bone,  which  sepa- 
nles  it  from  the  crani^  cavity.  The  jWr  is  also  of  bone,  and  sepaniue 
it  from  the  Jugular  fossa  beneath  and  the  carotid  canal  in  front.  The 
oulet  tcaS  is  Tormed  by  the  membrana  t>-mpftui  and  the  ring  of  bone 
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into  which  this  is  inserted,  and  presents,  jnst  in  &ont  of  the  hooy  ring, 
the  Glaserian  fissure,  which  lodges  the  processuB  gmi^ha  of  the  nulleas 
and  tranataics  some  tympanic  vefflels ;  at  the  back  pait,  the  iter  poaterina 
for  the  entrance  of  the  chorda  tympani,  and  the  it«r  anteriiw,  anteriorly, 
for  iu  exit.  The  former  leads  to  the  aqueductus  FaUopii,  the  hdter  (o 
the  canal  of  Huguier. 

The  m^mbrana  tympani  is  a  thin  membrane  inserted  into  a  ring  of 
bone  at  the  bottom  of  the  external  canal,  which  is  grooved  for  its  leoep- 
tion.  It  is  ovoid  in  form  and  directed  obliquely  downward  and  inward. 
On  its  inner  surface  is  the  handle  of  the  malleus,  which  extends  to  a  little 
below  its  centre,  covered  by  mucous  membrane  where  it  is  attached.  Thi« 
process  draws  the  membrane  inward,  making  its  outer  surface  conrave  and 
its  inner  convex.  £xtema]tf,  the  membrane  is  covered  with  akin  ooa- 
tinuous  with  that  of  the  meatus;  mtemally,  with  mucous  membrane 
continuous  with  that  of  the  tympanum ;  and  between  these  two  is  a 
fibrous  layer,  some  of  its  fibres  radiating  irom  the  handle  of  the  malleitt, 
others  being  citeular  and  placed  near  the  circomterence.  At  the  antero- 
snperior  wirt  of  the  membrane  is  a  notch  in  the  JJony  ring,  the  notdi  of 
RiHni.  That  part  of  the  membrane  oocnpying  it  is  c«lW  the  tnfm- 
bmiia  Jlactiilrt. 

The  inner  wall  of  the  tympanum  is  vertical  and  uneven.  It  presents 
the  following  ;  [a)  The  fenestra  ovalit,  leading  into  the  vestibule,  and 
occupied  in  the  recent  state  by  the  base  of  the  stapes  and  its  annular 
ligament,  [h]  Fvnatra  rotttnda,  in  a  conical  fossa  leading  into  the  coch- 
lea, a  rounded  eminence,  (c)  the  pnmwnltrn/,  separating  it  irom  the  pre- 
ceding. It  is  closed,  in  the  recent  state,  hy  the  tnen^frana  rympnm  *^ 
eundiiria.  This  is  composed  of  three  tayere,  and  is  conc*ve  toward  the 
tj'mpanum.  The  middle  layer  is  fibrous,  the  outer  and  inner  being  con- 
tinuous with  the  lining  membrane  of  the  two  cavitie&  The  promon- 
tory indicates  the  first  turn  of  the  cochlea,  and  is  grooved  for  nrsn^es 
of  the  tympanic  plexus,  (rf)  The  riilgeofthe  aqiuducttu  FaSapH.  run- 
ning above  the  fenestra  ovalis  and  descending  on  the  noeterior  wall,  (rt 
The  pyramid,  a  hollow  eminence  containing  the  stapeains,  the  tendon  of 
the  muscle  escaping  through  a  foramen  in  its  summit.  A  minute  canal 
containing  the  nerve  to  this  muscle  runs  Irom  the  aqneductos  FallopK  to 
the  cavity  of  the  pyramid. 

The  posterior  jcall  of  the  tjTnpanuni  presents  above  one  lai^  and 
several  small  apertures  leading  to  the  matloid  ee/b. 

The  iintfrior  &rlreinify  opens  into  two  canals  separated  by  a  procen  of 
bone,  the  proceams  cnddeariformix.  The  upper  of  these  canals  '»  the 
smaller  and  transmits  the  tensor  tympani ;  the  lower  contains  the  Eosts- 
chinn  tube,  an  osseo-cartilaginons  passage  11  inches  long.  leadiiM  lo  the 
phatj-nx.  Both  of  these  canals  run  in  a  direction  downward,  ronrud, 
and  inward. 

The  osieous  part  of  the  Eustachian  tube  is  }  an  inch  l(mg,  and  to  ita 
lower  end  is  attached  the  Irianjnilar  piece  of  fibrcMsrtilage  forming  tlw 
remainder  of  the  tnhe.    The  edges  of  the  cartilage  are  not  in 
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but  are  joined  by  fibroue  tiasue.  The  tube  is  wide  at  ita  lower  extremis, 
and  opens  at  the  upper  and  lateral  part  of  the  ph&ijnz,  above  the  hard 
palHi«  and  behind  the  lower  turbinated  bone.  It  is  lined  by  ei»thelinm 
continuous  with  that  of  the  pharynx. 

Describe  the  osslcnla. 

These  are  three  small  movable  bones,  named  the  malleus,  incus,  and 
Klapes.  The  first  is  attached  to  the  membrana  tympani ;  tbe  second  is 
between  the  other  two ;  the  last-named  is  attached  to  the  fenestra  ovalis. 

The  malleus  (a  hammer)  coDsiata  of  a  bead,  neck,  and  three  proceases 
— vii.  the  procemu  gracilis,  the  proceumts  brevi»,  and  the  manubrivvi. 
The  head  articulates  with  the  incus.  The  ntdc  is  below  it,  and  reals  on 
a  prominence  which  is  connected  with  the  three  processes.  The  ma- 
nulirium  tapers  to  iu  extremity,  which  is  flattened,  and  it  is  connected 
with  the  membrana  tympani.  The  tensor  tympani  is  attached  to  its 
inner  side  near  its  upper  end,  and  Irom  its  root  sprini^  the  procewu* 
irn-is.  The  prwemia  ffraeilu  is  long  and  slender,  and  is  connected  ly 
bone  and  fibrous  tissue  with  the  Olascrian  fissure. 

The  inous  jnn  anvil)  has  a  body  and  (ico  procfttn.  The  body  pre- 
sents a  saddle-shaped  articular  surface  for  the  malleus  \  the  tbort  prooaa 
is  conical,  looks  backward,  and  is  attached  to  the  opening  which  leads  to 
the  mastoid  cells;  the  long  proca*  descends  behind  the  manubriun)  of 
the  malleus,  to  end  in  the  ot  orbkulaTe,  or  lenticular  process,  which  articu- 
laies  with  the  head  of  the  stapes. 

The  stapes  (a  stimip)  presents  a  hecul,  which  articulates  with  the  oe 
orbiculare;  a  nedc,  to  wnich  is  attached  the  stapedius  muscle;  and  tioo 
crura,  diverfring  from  the  neck,  and  connected  at  their  extremities  by  llie 
lioM,  which  fills  up  the  fenestra  ovalis. 

Describe  the  ligamentB  of  the  osBiciiia. 

The  artionlations  heticeen  the  several  bones  are  provided  with  synovial 
membranes ;  their  surfaces  are  covered  with  cartilage  and  are  connected 
bv  captiular  liraments.  The  following  hgamenls  connect  the  bones  with 
(he  walls  of  the  tympanum : 

The  antenor  haament  of  the  maJJeiu  is  attached  to  the  neck  of  the 
malleus  at  one  end,  and  at  the  other  to  the  anterior  wall  of  the  t>-mpanum 
rliwc  to  the  Glaacrian  fissure,  and  its  mrpnigory  ligament  runs  from  the 
riKif  of  the  tympanum  to  the  head  of  the  bone.  An  fxiimal  ligament 
runs  fiom  the  notch  of  Rivini  to  the  body  and  lesser  process,  and  the 
areeuory  anterior  ligament  is  the  thickened  front  portion  of  the  sheath 
of  the  tenKor  tympani,  which  runs  from  the  anterior  wall  to  the  manu- 
brium and  neck.  An  it\ferior  ligament  runs  from  the  end  of  the  handle 
to  the  outer  wall  of  the  tympanum. 

The  base  of  the  stapes  is  fixed  to  the  margin  of  the  fenestra  ovalis  vs 
an  anmtlar  ligament. 

The  incus  is  provided  with  a  poiUribr  ligammt,  ninning  from  t]ie 
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short  process  to  the  posterior  wall,  and  a  lumaumy  Itgatneat,  from  tbe 
roof  of  the  tympatium  to  the  upper  part  of  the  bone  near  its  artiouUtiuD 
with  the  m^eus. 

Describe  tho  moscles,  mncons  membnuie,  Teasels,  and  narrss  of 
tlie  tTinpaiitun. 

The  tensor  tympani  ruDs  in  the  cand  previously  mentioned.  Aris- 
ing from  the  under  surface  of  the  pelivus  portion^  the  caitikge  of  the 
Eustachian  tube,  and  the  marxins  oi  ita  own  canal,  its  tendon  is  reflected 
over  the  processus  cochleariformia  and  is  inserted  into  the  handle  of  tl>e 
inalleua  near  its  root  It  pulls  on  the  malleus,  thus  diswing  inward  and 
making  tense  the  membrana  tympani  Its  nenx  comes  from  the  odo 
ganvlion. 

The  BtapediuB  arises  irom  the  Ndes  of  its  containing  cavity  within 
the  pj'ramid,  and,  emerging:  from  the  apei,  is  inserted  into  the  neck  of 
the  stapes.  It  draws  the  head  of  the  stapes  baclcward,  thus  premng 
the  base  against  the  fenestra  ovalis  and  compressing  the  contents  of  tlte 
vestibule.     Its  nerve  is  the  tympanic  branch  of  the  facial. 

The  muooufi  membrane  of  the  tympanum  is  pale  and  thin  and  its 
epithelium  ciliated.  It  invests  the  contents  of  the  cavity,  the  inner  sur- 
face of  the  membrana,  and  covers  the  fenestra  rotunda.  It  is  continnoDa 
with  that  of  the  mastoid  cells.  Eustachian  tube,  and  phaiyni. 

The  tympanio  arterlee  come  from  the  internal  maxillajy,  the  st>io- 
mastold  branch  of  the  irasterior  auricular,  the  petrosal  btMich  of  the 
middle  meningeal,  the  Eustachian  branch  of  the  ascending  phai>'ng<«l, 
and  from  the  internal  carotid.  The  veins  reach  the  internal  jngular  bf 
means  of  the  middle  meningeal  and  phatyngeal  veins. 

The  aerves  of  the  tympanum  are  the  miaailar,  a]rf«dy  men- 
tioned ;  the  nerves  to  the  niiuMtu  membratu  from  the  tympanic  ptexos: 
the  communicating,  viz.  between  Jacobson's  nene,  the  sympathetic,  and 
branches  of  the  geniculate  ganglion  of  the  seventh ;  and  the  cAonla 
tympani. 

Jdcobion't  nerve  (t3'mpanic  branch  of  the  ninth)  enters  tlie  tympanum 
in  the  floor  and  passes  to  the  promontoiy.     It  forms  the  tympanic 

fileius,  from  which  are  supplied  the  fenestra,  Eustachian  tube,  and 
ining  membrane,  and  sends  off  two  communicating  branchea:  one  to 
the  carotid  plexus,  one  to  the  great  superficial  petrosal.  It  then  reoeivcB 
a  filament  irom  the  geniculate  ganglion  of  the  facial,  and  proceeds  to  join 
the  otic  ■[anglion  as  the  lesser  superficial  i>etro8a]  nen'e. 

The  awrda  Ij/mpani  vjieeB  from  the  facial  near  the  stylo-mastoid  fora- 
men, enters  at  the  base  of  the  pjTamid,  croasee  the  tv-mpanum  between 
(he  long  process  of  incus  and  handle  of  malleus,  ana  nuis  through  the 
iter  chordiB  antcrius  to  the  canal  of  Hogoier. 


Describe  tb«  internal  ear. 

This  ia  the  ^sential  part  of  the  hearing  ajipantos,  fatux  faere  llw 
auditory  nerve  is  distributed.     It  is  contained  m  a  oavity  io  the  petroot 
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hoae,  and  is  made  up  of  the  oaseoua  labjriuth  and  the  membraoons 
labjrinth. 

DescillM  the  osBeons  labyrinth. 

The  oxiforix  labyrinth  contJunB  th6  membranoiu  labyriDth,  aod  is 
divided  into  three  parta,  the  vestibule,  eemidrcular  canftls,  and  cochlea. 
It  coinniunicat«s  in  the  dry  state  with  the  tympanum  by  means  of  ihe 
fenestne.  Between  the  osseous  and  membranous  labyrinth  is  a  space 
oonipied  by  a  clear  fluid,  the  perilymph,  and  within  the  membranous 
labyrinth  ia  the  endolympb. 

The  veetlbuls  is  the  central  cavitv  lying  between  the  cochlea  in  front 
and  the  Bemicircutar  can^  behind,  the  tympanum  being  eiterDal.  Its 
oulfr  or  tympanic  wall  presents  the  fenestra  ovalit. 

Its  inner  iwiH  has  in  front  a  depression,  tht  fovea  hemi^henca,  pierced 
by  several  minnte  holes  for  the  auditory  filaments,  and^  behind  ihia,  a 
ndgc,  the  crt'gta  votilmii.  Behind  this  ndge  is  the  opening  of  the  aque- 
dufJu*  veglilmli.     In  the  roof  is  a  depression,  the/ot-ea  hemi-flliph'ca. 

Behind,  the  vestibule  presents  five  foramina  lading  into  the  semicir- 
cular canals,  and  in  front  a  larger  foramen  leading  into  the  scaU  vestib- 
uli  of  the  cochlea. 

The  Bemlolroular  canals  are  three  bony  tubes  of  unequal  length 
lyine  above  and  behind  the  vestibule,  each  forming  about  two-thirds  of  a 
circle.  Their  general  diameter  is  X  inch,  but  at  one  end  is  a  dilatation, 
the  ampulla,  ^  inch  in  diameter.  They  empty  into  the  vestibule  by  five 
apertures,  in  one  of  which  two  tubes  join. 

The  gupfrior  is  vertical  and  is  set  transversely,  forming  an  eminence 
seen  on  tne  upper  surface  of  the  petrous  bone.  The  ampulla  of  (his 
tube  opens  into  the  upper  part  of  the  vestibule,  the  other  end  opening  by 
a  foramen  into  the  back  [uirt,  in  common  with  the  i)ONterior  canal. 

The  pmterior  is  also  vertical,  but  is  set  antero- posteriorly  and  is  longer 
than  the  others,  its  amiiulla  being  at  the  poetero-inferior  part  of  the  vesti- 
bule, the  other  extremity  joining  with  the  preceding  canal,  as  described. 

Tlie  exler7iaJ  is  hori»>ni«l  and  the  shortest,  its  ampulla  being  at  the 
outer  part,  above  the  fenestra  ovalis,  and  the  other  end  at  the  upper  and 
back  part  of  the  vestibule. 

Tlic  ooohlea  resembles  a  snail-shell.  Its  apci  looks  forward  and  out- 
ward, and  its  base  toward  the  internal  auditory  meatus.  Within  is  a 
ctntre-piece,  the  moih'«hu  or  columella,  around  which  the  canal  nins 
spirally  for  two  and  a  half  turns. 

Within  the  canal,  and  attached  to  the  modiolus,  is  thehimina  spi'raliM. 
This  plate  of  bone  partially  divides  the  spiral  canal  into  two  compart- 
ments or  scaliQ,  the  division  being  oomnletcd  bv  a  membrane  (ov  hlmr) 
which  reaches  the  outer  wall  of  the  cucldea.  llie  upper  scab  is  known 
as  the  toala  vatibuli;  the  k>wcr  is  the  tcalii  tj/nip<tni. 

The  modwl«s  ot  columella,  the  centre-piece  of  the  cochlea,  runs  from 
base  to  apeic.  It  is  conical  in  form,  the  base  corresponding  to  that  of 
the  cochlea,  and  is  pierced  by  foramina  for  the  cochlear  branches  of  the 
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auditory  nerve  and  for  the  vcwels  which  pass  to  the  lamina  and  spiral 
canal  One  of  these,  larger  than  the  rest,  is  the  opcoing  of  the  ooiui/m 
modioli  centralit.  IKininishitig  gradually  in  eize,  the  modiolus  t«mii- 
nates  above  in  a  bony  process,  the  infundSmJum,  which  blends  with  the 
cupola  or  last  half  turn  of  the  spiral  canal  Here  the  two  scalie  oommu- 
nicato  by  a  small  opening,  the  Kelicotrema.  Around  the  modiolos,  along 
the  attachment  of  the  lamina  spiralis,  is  the  ipiral  eanal  of  the  modio- 
lus, containing  a  gaogliated  portioa  of  the  cochlear  nerve,  the  ganglioa 

The  ^i ml  canal  m  1  finches  long  and  ^  inch  in  diameter  at  its  widest 
part,  which  is  below.  The  scala  restibuli  communicates  with  the  veeti- 
Dule  by  the  foramen  above  mentioned,  and  a  part  of  it,  marked  off  by  a 
membrane,  is  called  the  scala  media  (k«  beloto).  The  aco/a  tjpjtpaiu 
commences  at  the  fenestra  rotunda,  and  close  to  its  commenocment  is  the 
opening  of  the  aqaedudut  coehleiB,  by  which  it  commnaicateB  with  ihe 
subarachnoid  space,  and  in  which  there  is  transmitted  a  small  vein  to  the 
internal  jugular.  The  tpiral  lamina  ends  above  in  a  hooit-ltke  prooan, 
the  hamulua,  which  partly  bonnda  the  helicotrenta. 

Describe  the  membraBOVB  labyrinth. 

The  membranoQB  labyrinth  is  contained  within  the  oeeeoue  labyrinth, 
having  a  similar  form,  though  smaller  and  separated  from  it  b^  the  peri- 
lymph. It  contains  ihc  endolymph  and  receives  the  distribution  of  the 
auditory  nerve.     In  the  vestibule  it  consists  of  the  utricle  and  the  saccule. 

The  utride  is  in  the  upper  and  back  pan,  its  cavity  oommunicMinft 
by  five  apertures  with  the  membranous  semidrcular  canals.  It  is  in  con- 
tact with  the  fovea  hemi-elliptica. 

The  taccuie  is  in  the  fovea  hemtsphenca,  and  communicatee  with  the 
utricle  by  means  of  a  small  tube  which  passes  into  the  aqneductus  vexti- 
huli,  and  there  joins  a  canal  {»aceH»  aidolumphatica*),  which  canal  is 
prolonged  Irom  the  utricle  and  ends  in  a  blina  extremity ;  and  with  the 
scala  media  by  means  of  the  canalh  maiiaa. 

The  memhraniita  tfmidraitar  canal*  are  similar  in  shape  to,  but  are  only 
from  one-fifth  to  one-third  the  diameter  of,  the  bony  canals  |  the  amnuIlK, 
however,  are  relatively  large.  Two  small  masses  of  cskiinm  carbonate 
arc  fonnd  in  the  utricle  and  saccule.     They  are  called  the  otoliths. 

In  the  cochlea  the  membranous  labyrinth  is  represented  by  the  »cala 
media  and  the  parts  therein,  which  are  formed  as  follows: 

Along  the  edge  of  the  spiral  lamina  the  periosteum  on  its  upper  anr- 
face  is  raised  up  like  a  C  to  form  the  lintbut  huuinte  spiralis.  Thus 
there  is  a  groove  (the  sulcus  spiralis),  the  upper  and  lower  lips  of  this 
sulcus  being  called  respectively  the  labium  vestibulare  and  tympankram. 
Prom  the  latter  the  tiCembrfina  btuitarit  extends  to  the  outer  wail  al«Dx 
the  latter  attachment  forming  the  ligamentum  spirale.  Above  the  lim< 
bus  to  the  outer  wall  stretches  another  memurane,  Jiataur't.  The 
space  below  the  osseous  lamina  and  the  membrana  Imsilaris  is  the  scala 
tympani;  above  the  membrane  of  Beissner  is  the  scala  veetibuU;  and  that 
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sjwce  bouDded  by  the  tvo  membnuiee  and  the  outer  wall  of  the  cochlea  is 
koovn  as  the  «cii/a  m«iui,  or  canal  of  the  cochlea,  which  ends  at  the  apex 
of  the  cochlea  in  a  blind  pointed  extremitj',  and  opens  belon  into  the 

saccule,  ae  described  above.  Between  the  two  membranes  mentioned  a 
third  stretches  across  in  the  seals  media  to  the  outer  wall.  This  is  called 
the  membrane  of  Oorti,  or  mrmbrana  leeloria.  Between  the  membrana 
basilnris  and  the  last-named  membrane  is  a  apace  which  contains  the 
orfNin  of  CortL 

The  organ  of  Corti  liefl  on  the  basilar  membrane.  The  central  part 
is  composed  of  two  rows  of  pecidiariy-shaped  cells  called  the  rods  of 
Corti,  outer  and  inner.  These  rods  meet  above  by  their  extremities,  and 
enclose  an  angular  tunnel  between  them  and  theoasilar  membrane,  the 
2ona  arcaaUi.  The  inner  rods  run  close  to  tlie  labium  tympanicum,  and 
along  their  inner  side  is  a  series  of  epithelioid  cells  continuous  with  the 
cubical  epithelium  of  the  sulcus  spiralis.  These  present  a  row  of  short, 
stiff  haitH,  forminf!  a  sort  of  brush,  Extertial  to  the  outer  rods  are 
several  rows  of  sinular  cells.  These  are  called  the  outer  and  inner  hair- 
cells. 

The  rfliadar  }amina  is  a  delicate  structure  composed  of  small  seg- 
ments culled  phalanses  arrangod  aide  by  side  and  separated  by  holes, 
through  which  the  nairs  of  the  outer  nair-eells  projecL  The  whole 
organ  thus  described  is  covered  by  the  membrane  of  Corti  (membrana 
tectoria). 
OiTs  the  arterial  and  nenrcms  supply. 

The  arterin  of  the  internal  ear  are  the  auditory  branch  of  the  hanlar, 
the  Biylo-mastoid  branch  of  the  posterior  auricular,  and  branches  occa- 
sionally from  the  occipital  The  first  named  divides  into  a  cochlear  and 
a  vetdihulBr  branch. 

The  auditory  nerve  divides  at  the  bottom  of  the  internal  auditory 
meatus  into  a  miperior  and  an  infrrior  branch.  The  former  divides  into 
branches,  which  are  distributed  to  the  utricle  and  to  the  ampuUfe  of  the 
superior  and  external  semicircular  canals;  the  latter  sends  branches  to 
the  saccule,  to  the  ampulla  of  the  posterior  canal,  and  to  the  cochlea. 

The  cochlear  brancli  sends  its  Blaments  througji  the  canals  of  the 
modiolus,  and  these  form  the  f^nglion  spirale.  This  (ganglion  sends 
other  filaments  to  the  sulcus  spttalc  and  organ  of  Corti. 

THB  HOSB. 
Describe  the  noee. 

The  nose  is  the  organ  of  smell,  and  consists  of  an  txltmal  part,  the 
nose,  and  an  uilenial,  the  nasal  tbssaj. 

The  no»r  is  trian^lar,  and  is  formed  by  the  nasal  bones  and  nasal  pro- 
cesses of  the  snpenor  maxillary  bones,  and  of  five  cartilages— vie.  the  two 
upper  and  the  two  lower  lateral  cartila^rcs.  and  the  cartilage  of  the  sep- 
tum. The  two  openings,  the  anterior  nares,  are  directed  downward,  and 
just  inside  of  them  ate  some  short,  stiff  hun,  the  vibriiwae.    The  hones 
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and  cartilaeee  are  covered  by  skin  on  tlie  ooter  ade  and  by  moootu  mem- 
brane on  tne  inner.  Between  the  anterior  nares  is  a  fold  of  skin,  the 
eoliimiia  na»i,  which  continues  the  septmn.  The  two  IsUral  parts  join 
in  front  to  form  the  dorsum,  and  this  ends  below  in  the  rounded  bbe  of 
the  nose. 

The  igq}er  lateral  cartilaga  lie  one  on  each  side,  below  the  nasal  bones, 
and  are  triangular  in  form.  The  anterior  margin  joins  its  fellow  above 
and  the  edge  of  the  cartilage  of  the  septum  below.  The  inferior  edge 
joins  the  lower  lateral  cartilage  by  means  of  fibrous  tissue,  and  the  pos- 
terior edge  the  nasal  and  superior  maiiliaiy  bonea. 

The  lower  lateral  curtUaget  are  thin,  and  arc  cun'ed  so  as  to  form  the 
front  and  both  walls  of  the  nostrils.     Behind  it  is  attached  to  the  mpe- 


ir  maxilla,  above  to  the  upper  cartilage.  Between  it  and  the  former 
several  smaller  cartilages  may  be  seen.  It  also  joins  a  small  part  of  the 
cartilage  of  the  septum.     In  front  it  joins  its  fellow  to  form  the  tip  of 


the  m 

The  cartilage  of  the  icptum  is  quadrilateral,  and  thinner  at  the  centre 
than  at  its  borders.  It  forms  the  anlerior  part  of  the  septum,  and  is 
joined  su))eriorly  to  the  nasal  bones,  and  to  the  upper  and  lower  lateral 
cartilages  by  its  anterior  margin.  Its  posterior  margin  is  attached  to  the 
front  of  the  perpendicular  plate  of  the  ethmoid,  and  its  lower  margin  to 
a  groove  on  tne  vomer  and  the  rid^e  between  the  superior  maxilho. 

The  arterifx  are  the  lateralis  nasi,  arteiy  of  the  septum  trom  the  supe- 
rior coronary,  intVaorbilAl,  and  nasal  branch  of  the  ophthalmic 

The  veins  end  in  the  facial  and  ophthalmic 

The  nerves  are  from  the  focUl,  infriiorbilal,  infratrocblear,  and  nasal 
branch  of  the  ophthalmic. 

Describe  the  nasal  fo§us. 

For  the  osseous  part,  see  Bonex.  These  fosBte  open  in  front  by  the  an- 
terior nares,  and  mto  the  nhaiynz  behind  by  Uie  posterior  nares.  The 
mucous  membrane  ia  catlea  the  pituitary  or  Schneiderian  membrane,  and 
is  attncticd  directly  to  the  periosteum  or  perichondrium.  It  is  continu- 
ous with  that  of  the  phaivnx,  eoinunctiva,  tympanum,  and  mastoid  celk, 
antrum  of  Hi^hmore,  and  with  that  of  the  different  canals  which  oon- 
nert  these  parts. 

The  epithelium  is  squamous  near  the  nostril,  columnar  where  the  olfac- 
to^  nerves  are  distributed,  and  columnar  and  ciliated  elsewhere. 

The  nasal  fossa;  in  the  recent  state  present  a  different  api^earonce  from 
that  seen  in  the  skeleton.  They  are  narrowed,  and  their  component 
parts  appear  thicker,  the  turbinated  bones  being  very  prominent.  The 
apertures  of  the  various  foramina  are  narrowed,  or  even  closed,  hy  the 
lining  membrane. 

The  artnia  at  the  nasal  fosste  are  the  ethmoidal,  the  small  mcnmgeal, 
spheno- palatine,  and  alveolar. 

The  veini  empty  mto  die  ophthalmic  and  &dal,  and  throogh  the  &r 
-men  c»cum  communicate  with  the  cranial  sinases.  C.i.)i.wlc 
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The  nertit$  are  the  olfactoiy  filameDts  dtBtributed  to  the  upper  third 
of  the  septum  aod  the  eurfacea  of  the  superior  and  middle  turbiuated 
bone  (these  filamcuts  do  not  reach  the  superior  or  middle  meatus),  the 
nasal  branch  of  the  ophthalmic,  the  anterior  dental  of  the  superior  max- 
illary, and  the  Vidian,  naso-palatine,  and  anterior  pahitinc. 

THB  TONOUZ. 
Deaciibe  tbe  tongne. 

The  tongue  is  composed  of  museular  substance  covered  by  mucooa 
membrane.  Behind  it  is  attached  to  the  hyoid  bone,  and  below  ^ 
means  of  the  frenioglossus  to  the  lower  juw.  The  mucous  membrane  is 
continuous  with  that  of  the  gums,  and  forma  on  the  middle  line  of  the 
under  surface  a  fold,  the  fra-iium  It'iiffua.  Along  the  middle  hne  of  the 
dorsum  is  a  depression,  the  raphi,  wnich  ends  in  the  foramen  orcum,  I 
inch  from  the  base.  At  its  base  three  folds  of  mucous  membrane,  the 
glosso-epiglottic  ligaments,  connect  it  wilh  the  eiticlottis. 

The  anterior  two-thirds  of  the  dorsum  is  covered  with  papiHee,  as  well 
as  the  tip  and  borders.  These  are  of  three  kinds,  circum vallate,  fungi- 
form, and  conical,  and  are  covered  by  minute  unondary  papiUse. 

The  drcvmvallale  {^pilbe  maximee),  ciglit  to  ten  in  number,  run  from 
the  foramen  csccum  in  two  lines  forward  and  outward^  making  a  V. 
Each  papilla  lies  in  a  depression  which  is  surrounded,  in  turn,  by  an 
elevated  ring. 

The/uiitTi/oi'ni  (mediie)  are  smaller  and  more  numerouB.  They  occupy 
the  middle  and  front  part  of  the  dorsum,  and  occur  at  the  apes  and  near 
the  borders. 

The  coiiKaljxip^a  (minimie]  are  the  smallest  and  most  numerous, 
and  are  found  all  over  the  dorsum.  They  run  in  lines  whicli  diverge 
from  the  raph^  obliquely  behind,  nearly  Iransversely  in  front. 

The  secondary  papillse  send  off  fine  processes,  which  give  the  appear- 
aoce  called  Gliform. 

The  gland*  of  the  mucous  membrane  are  of  two  kinds,  mucous  and 
serous  glands. 

A  quantity  of  Ijpnphoid  fiMim  is  found  between  the  epiglottis  and 
papillie  maximie,  collected  into  masses,  the  fiAlida.  The  epitheUimi  is 
el  ratified. 

The  ton^e  is  divided  by  ^fihrmu  tfptum  into  two  symmetrical  lateral 
halves :  this  septum  is  connected  to  the  hyoid  bone  by  tne  so-called  hypo- 
pVmssd  membrane,  which  receives  some  of  the  fibres  of  the  genio-hyo- 
glcNwus  muscle. 

The  tongue  has  eztrinsio  and  intrinsic  muscular  fibres.  The  former 
include  the  hyoglosBUs,  genioidossus,  etylogloesus.  palaloslosaus,  and  part 
of  the  superior  constrictor.  The  intrinsic  muscles  arc  tne  various  parts 
of  the  UngvaliM.  These  parts  are  the  superior  and  inferior  longitaainal, 
vertiokl,  and  transverse. 


P:n»Got)t^lc 


D,g,t,7P:hy  Google 


D,g,t,7P:hy  Google 


p:hy  Google 


THE  LABTNX. 

Descrlba  the  cricoid  cartilage. 
It  resembles  a  signet  ring,  iB  nan 

the  crico-thyroid  moacle,  ancl  behind  it  to  a 

inferior  constrictor.  It  is  broad  behind,  with  &  median  ridge  for  the 
cesophagus,  separating  two  hollows  tor  the  crico-ar;t«noidcus  posticus, 
and  presents  at  about  the  middle  of  the  lateral  surtace  a  prominence 
on  each  side  which  articulates  with  the  corresponding  inferior  coma  of 
the  thyroid  cartilage.  The  lower  border  is  Joined  to  the  upper  ring  of 
the  trachea;  the  upper  gives  attachment  in  front  and  laterallv  to  the 
crico-thjToid  membrane  and  the  lateral  crico-at^'tenoideus  muscle.  Be- 
hind, at  each  end  of  its  upper  border,  is  an  oval  surface  for  the  corre- 
Bponding  ar>tcnoid  cartilage,  with  a  notch  between. 

Deacrlbe  the  arytenoid  cartilages. 

They  are  pyramidal  in  form,  and  rest  by  their  bases  on  the  highest  part 
of  the  upper  border  of  the  cricoid  cartilage  behind,  their  curved  apioes 
approximating.  To  the  posterior  surface  is  attached  the  arytenoiaeuB; 
to  the  anterior,  the  thyro-arytenoideus  and  the  liilse  vocal  cord :  and  the 
internal  is  covered  by  mucous  membrane.  The  apex  is  curved  backward 
and  inward,  and  surmounted  by  the  comiculum  laryngis.  The  base  pre- 
sents a  concave  surface  to  articulate  with  the  cricoid  cartilage,  and  to  its 
external  angle  {mutcular  trrocat)  are  attached  the  lateral  and  posterior 
crico-arytenoidei,  and  to  the  anterior  angle  (voecd  proea*)  the  true  vocal 

The  corntcula  tajypau  (cartilages  of  Santorini)  are  two  small,  coDical, 
yellowish  bodies  which  prolong  the  apices  of  the  aiTtenoid  caitilages 
backward  and  inward. 

The  cunelfiirm  cariSaga  (Wrisberg's)  are  two  small,  yellow,  elongated 
bodies  lying  one  in  each  fold  of  the  mucous  membrane  which  stretches 
between  the  arjieiioid  cartilage  and  the  epiglottis. 

The  fpiglollit  is  a  tibro-cartilaginous  lamella,  shaped  like  a  leaf,  lying 
behind  the  tongue  and  in  front  of  the  urper  orifice  of  the  larynx.  Above 
it  is  broad,  below  narrow  and  pralonpea  lo  the  notch  above  the  pomum 
Adami  by  the  thjTo-cpiglottic  ligament,  or,  rather,  to  the  angular  inter- 
val just  below  the  notch,  and  is  attached  to  the  body  of  the  hyoid  bone 
bv  the  hyo-epiglottic  ligament  Laterally  are  attached  the  aryteno'cni- 
itlottic  folds.  The  anterior  surface  is  connected  with  the  tongue  by  the 
lateral  and  median  glosso- epiglottic  folds.  The  posterior  sutfac-e  is  con- 
cave transversely,  convex  longitudinally. 

Describe  the  ligmmenta  of  the  larynx. 

These  are  extrinsic  and  intrinsic  The  former  connect  it  to  the  hyoid 
bone ;  the  latter  connect  its  parts  together. 

The  fxlrinfic  are  the  middle  ihyro-hyoid  ligament,  the  two  lateml 
thyro-hyoid  ligaments,  and  the  hyo-epiglottio  ligament. 

The  mid(Re  tkyro-hyoii/  lignvimt  is  a  fibro-elaatic  structure  attached 
lo  Uie  entire  bonier  of  the  nofcA  of  the  thyroid  cartilage 
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upper  border  of  the  posterior  suHace  of  the  body  of  the  hj'oid  booe. 
Tne  lateral  thyro-hjoid  ligamenU  run  betneen  the  upper  cornua  of  the 
thyroid  aud  the  greater  cornua  of  the  hyoid  bone.  They  sometimes 
enclose  the  cartilago  triUceo,  a  small  cartilaginous  nodule  occaaioDally 


1.     The  hyo-epiglottic  lieameDt  runs  from  the  IVoiit  of  the  epiglob 
J-  its  apex  to  the  upper  Sorder  of  the  body  of  the  hyoid  bone. 

Describe  the  iatrinsic  ligamenta. 

The  ligaments  connecting  the  thyroid  and  cricoid  cartilages  are  the 
crico-thyroid  ligament,  the  capsular  ligaments,  oud  the  synovial  mem- 
branes. The  crico-thyroid  liaament  ia  of  yellow  elaatic  tisue,  trian- 
gular, and  conaista  of  a  mc«al  thicker  portion  connecting  the  adjacent 
borders  of  the  two  cartilages,  and  two  lateral  portions  running  from  the 
upper  border  of  the  cricoid  to  be  continuous  with  the  inferior  thyro-aiv- 
tenoid  ligaments  {tru«  vocal  corils).  In  Iront  this  ligament  is  partly 
covered  by  the  crioo-thyroid  muscles  on  each  side,  and  in  the  budcuu- 
neous  interval  there  is  a  sort  of  plexus  from  ibe  junction  of  tbe  two 
crico-thjToid  arteries.  The  lower  comua  of  the  thyroid  are  connected 
with  the  sides  of  the  cricoid  by  two  ligamentous  capsules  each  lined  by 
a  synovial  membrane. 

The  cricoid  and  arytenoid  cartilages  axe  connected  by  loose  capsular 
ligaments  lined  by  synovial  membranes,  and  by  a  posterior  crioo-ar>'tr- 
Doid  lisament  running  from  the  cricoid  to  the  inner  and  back  part  of  the 
base  01  the  arytenoid. 

The  ligaments  of  the  epiglottis  are  the  hyo-eniglottic,  the  three  gloeso- 
epiglottic  ligaments  (mucous  membrane),  and  the  thyro-epigloUic.  The 
latter  is  a  long  and  slender  cord  between  the  apex  of  the  epiglottis  and 
the  angle  of  the  thyroid  just  below  the  notch. 

Describe  the  interior  of  the  larynx. 

The  cavity  of  the  larynx  is  divided  into  an  upper  and  a  lower  part  bf 
the  rima  gbttidis.    The  upper  opens  into  the  pharynx  by  the  tipper 

aperture  of  the  larynx,  between  which  and  the  rima  gluttidis  are  the 
ventricles  and  their  saccules  and  the  false  vocal  cords.  The  lower  apw- 
ture  is  continuous  with  the  trachea. 

The  miperior  aperture  is  cordiform  in  shape,  widest  in  front  and  nar- 
row behind.  In  front  it  is  bounded  by  the  epiglottis,  behind  by  ihe 
arytenoid  cartilages  (together  with  the  fold  of  mucous  membrane  between 
them)  and  comicula,  and  laterally  by  the  aiyteno-epiglottic  folds. 

The  rima  gbttidis  is  the  space  between  the  true  vocal  cords  and  the 
bases  of  the  arytenoid  cartilages.  It  is  somewhat  less  than  1  inch  \ong, 
and,  according  to  its  degree  of  dilatation,  from  i  to  j  an  inch  wide.  In 
easy  respiration  its  form  is  triangular  with  the  base  posterior,  and  when 
fully  dilated  it  is  lozengeishaped. 

Wliat  are  the  superior  or  &Ise  vocal  corda  ? 
They  are  two  mucous  folds,  each  enclosiog  the  oorreq^ondiiig 
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tbyro-tOTteooid  ligunent    TIub  latter  is  a  thin'baDd  ninning  between  the 
angle  of  the  thyroid  and  the  anterior  surface  of  the  arytenoid  cartilage. 

'Wluit  are  the  inferior  or  true  vocal  corda  7 

They  are  two  strong  bands,  the  inferior  thyro-arWenoid  ligaments,  cov- 
ered i^-  mucous  membrane  and  attached  to  the  depression  between  the 
alee  of  the  thyroid  cartilage  in  front  and  the  antenor  angle  of  the  base 
(vocal  jirocess)  of  the  arytenoid  cartilages  behind.  Below,  each  ie  contin- 
uous with  the  lateral  part  of  the  crico-thyroid  lixament  or  membrane. 
Part  of  the  thyro-aiytenoidei  is  exteinal  and  parallel  to  them. 
Describe  the  ventricles  of  the  larynx. 

The  ventricles  of  the  larynx  lie  one  on  each  side,  between  the  upper 
and  lower  vocai  cords,  bounded  externally  by  the  thyro-arytenoidei.  At 
the  front  a  narrow  openiug  leads  into  a  bhnd  pouch,  toe  laiyngeal  saccule. 
What  is  the  saccule  ? 

The  Bacculus  laryngis  is  a  apace  on  each  side,  between  the  false  vocal 
cord  and  the  inner  surface  of  the  thjToid  cartilage,  reaching  upward  as 
high  as  the  upper  border  of  that  eartitagc,  and  its  mucous  membrane 
presents  the  orifices  of  sixt],'  or  seventy  glands.  This  space  has  a  fibrous 
capsule.  Its  laryngeal  surliice  is  covered  by  the  inferior  arjleno-cpiglot- 
tic  muscle,  or  comprei^sor  saoculi  laryn^s,  and  its  external  surface  by  the 
ihyro-aiytenoideus  and  thyro-epigloltic  muscles. 
Name  and  describe  the  intrinsic  muscles  of  the  latynx. 

Theyare  the  following : 

(1 )  The  erico-thyroid  arises  from  the  front  part  and  sides  of  the  cricoid 
cartilage,  and  is  inserted  into  the  lower  border  of  the  thyroid  cartilage 
and  the  front  of  its  lower  comu.  Between  the  two  muscles  is  the  crico- 
thyroid membrane.  The  action  of  the  two  muscles  is  to  approximate 
the  cricoid  to  the  thyroid  and  thus  tense  the  vocal  cords.  The  nerve- 
supply  is  from  the  superior  lai^ngeaL 

(2)  The  thjflvan/tenoid  is  divided  into  two  parts,  outer  and  inner.  It 
arises  in  front  from  the  angle  of  the  thjToid  at  its  lower  part,  and  its 
inner  pan  is  inserted  into  the  vocal  process  and  outer  surface  of  the 
arytenoid  cartilage ;  its  outer  part,  into  the  outer  border  and  muscular 
process  of  the  same  cartilage,  above  the  internal  part.  The  internal 
part  is  adherent  and  i»rallel  to  the  true  vocal  cord ;  the  outer  is  external 
to  the  sacculus  lat^Tigis.  Their  action  is  to  advance  the  arj'tenoid  carti- 
lages and  thus  relax  the  vocal  cords.  The  nerve  comes  from  the  inferior 
lanngeal. 

(3)  The  thyro-epigloltic  muscle  arises  from  the  inner  surface  of  ihe 
thyroid  cartilage,  close  to  the  angle,  and  is  inserted  into  the  sacculus  laiyn- 
gis,  epiglottis,  and  Bpl«no -epiglottic  fold.  It  is  really  a  part  of  the 
preceding  muscle.  Its  action  is  to  depress  the  epij^bltis  and  compretis 
the  sacculus  laryngis.     Its  nerve  is  from  the  infcnur  Inrj'ngcal. 

(4)  The  ruptrim-  aTytmo-^ighttic  muscle  arises  from  the  apex  f"" 
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fibres  extew)  from  the  apex  of  one  cartilage  to  the  muscular  ^process  of 
the  other,  and  lie  behind  and  on  the  arytenoidGus.  Its  action  la  to  dimin- 
ish the  sue  of  the  soperior  aperture  of  the  laiytis  during  deglutition. 
Its  nerve  ta  friMn  the  inferior  laryngeal. 

(51  The  inferior  arvttiio^iglottic  muscle  arises  from  the  arj-tenoid 
cartilage,  jttst  above  the  fidse  cord,  and  is  insoted  into  the  upper  and 
iBDer  part  of  the  epiglottis.  Its  other  name,  oompreasor  saoculi  laiyn^iis, 
indicates  its  action.  It  is  really  a  part  of  the  thyro-aiytenoid  muscle. 
Its  nerre  is  from  the  inferior  laryngeal. 

(61  The  crico-arytaun'dait  potticas  arises  frwn  Uie  back  of  the  cricoid 
cartila^,  and  is  inserted  into  the  muscular  process  of  the  arytenoid. 
Its  action  b  to  rotate  the  correroonding  arytenoid  outward  and  thus  to 
widen  the  glottia.    The  nerre  is  m>m  the  inferior  laryngeal 

(7)  The  crieo-arylenoidfvt  laterali*  aiiBea  from  the  upper  border  of  the 
cricoid  cartilage,  and  is  inserted  into  the  muscular  process  of  the  arytenoid 
cartila^  Its  action  is  to  rotate  the  oorreaponding  cartilage  inward,  thus 
narrowing  the  glouis.     The  nerve  is  from  (he  inferior  laryngeal. 

(8 1  The  arjfttiuiidau  is  attached  to  the  posterior  surface  of  each  aryte- 
noid cartilage.     Its  fibres  run  transversely.     Its  action  is  to  cloe     ' 
Lrtofthe    "         " 


the  po6ten< 

-  -  -.-    - fersely.     iK. __  .... 

back  part  of  the  glottis  by  means  of  the  approximation  of  the  arytenoid 
cartilages.     Its  tterve-Bupply  is  from  both  superior  and  inferior  ku^ngeal 

THH  TRAOHEA. 
Dweriba  libs  tnchM. 

He  trachea  is  a  memlvano-cartilaginoua  tube,  flattened  behind,  con- 
tinuous above  with  the  larynx,  and  below  dividing  into  the  two  bronchi 
Its  upper  limit  is  at  the  sixth  cervical,  its  lower  at  the  disk  between  the 
foonn  and  fifth  dorsal  vertelnw,  and  it  measures  about  4}  inches  in 
length;  Uansveraely,  f  to  1  inch. 

Wb»t  are  its  raUtlou  7 

/h  fn>nl :  i»  ihe  nrde,  the  isthmus  of  the  thyroid,  the  stemo-hyoid 
and  tnyroid  and  the  cervical  bscia  between  them,  the  arteria  thjroiilca 
ima,  the  inferior  thyroid  veins,  and  the  communicating  branches  between 
the  anterior iugutars ;  inihe  thorax,  the  manubrium  sterni,  thj'mic  rv- 
muDs,  the  left  innominate  vein,  arch  of  the  aoHA,  innominate  and 
left  carotid  vessels,  and  the  deep  cardiac  plexos.  Brhind  is  the  tesoph- 
a<us.  LntfT-itty:  in  the  neck,  the  common  carotids,  the  bienl  loUs 
of  the  thyroid,  the  inferior  thvroid  arteries,  and  the  recurrent  nerves; 
u  Iht  ch«st,  the  pleura  of  each  mde  and  the  vagus. 

Deaollw  tiie  bronchi. 

The  bfODchi  enter  the  binding  tung.    The  right  b 

tbo  diwter,  wida,  and  i  '  eotere  the  hing  opponte 
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hind,  the  right  pulmoDaryarterybeingbliv-auui.^u  in, luiiiui  n.  ^no 
l«ll  bronchus  is  about  2  iochea  lone,  and  enters  the  lung  opposite  the 
aizth  dorsal  vertebra.  It  passes  under  the  arch  of  the  aorta  and  crosses 
in  liont  of  the  oesopb^pis,  thoracic  duct,  and  descending  aort*.  lie 
left  pulmonary  arterj'  lies  at  first  above,  then  in  front  of  it. 

Wliat  1b  the  stmctnTe  of  tlie  trachea  7 

The  trachea  consists  of  siiteen  (o  twenty  incomplete  cartilacinons 
rings  connected  by  a  fibrous  membrane.  Tlieir  free  ends,  vhich  are 
direi^ed  posteriorly,  are  united  similarly  and  by  plain  muscular  tissue. 

THB  TECTROTD  AND  THYMUS  GLANDS. 
Describe  the  thyroid  gland. 

The  thyroid  gland  is  a  highly  vascular  body  situated  at  the  upjwr  part 
of  the  trachea,  and  consists  of  two  lateral  lubes  connected  by  the  isthmus. 
The  lateral  lobes  are  placed  one  on  each  side  of  the  trachea. 

In  front  it  is  convex  and  covered  by  the  slemo-hyoid  and  thyroid  and 
omo-byoid  mnscles ;  laterally,  also  convex,  it  touches  the  common  carotid 
sheath ;  behind  it  is  concave  and  reals  on  the  lai^-nx  and  trachea. 

The  weight  of  this  body  is  from  1  to  2  ounces,  its  color  brownish-red, 
and  each  lobe  is  2  inches  long  by  1 1  inches  wide.  There  is  sometimes  a 
third  and  accessory  smaller  lobe,  called  tbe  pyramid. 

Describe  the  UiTiima  glaad. 

The  thymus  is  a  temporary  organ,  attaining  its  greatest  size  at  the  end 
of  the  second  year,  and  ^dually  dwindling  thereafter  to  a  mere  trace. 
At  its  full  growth  it  lies  in  tlic  neck  and  superior  mediastinum,  and  con- 
iistfl  of  two  lobes  extending  beliind  the  elcmum  from  the  level  of  tbe 
fourth  cartilage  below  to  the  thyroid  gl.ind  above. 

In  front  are  the  sternum,  slemo-,  livoid  and  thyroid ;  behind  are  the 
pericardium,  the  great  vessels,  and  the  trachea.  For  the  ilructurf  of 
these  bodies  see  HitU^ogy  of  this  series. 

FLBURA  AND  MI3>IA8TINDH. 
Describe  the  pleura. 

The  pleura  are  two  separate  serous  sacs  which  invest  each  lung  to  its 
rout  and  are  reflected  on  to  the  thoracic  walls  and  pericardium.  The  first 
portion  is  the  visceral  layer,  or  pleura  pulmonalis;  the  second  is  ihe 
parietal  layer,  or  pleura  cn^lis. 

The  two  pleuifB  are  distinct  from  each  other,  and  do  not  meet  in  the 
median  lino  except  behind  the  second  piece  of  the  sternum.  At  the 
root  of  the  lung  the  visceral  and  parietal  layer  of  tbe  same  side  are  con- 
tinuous, and  at  tbe  lower  part  of  the  root  a  fold,  tbe  ligamentum  latiim 
«  down  to  tie  dii^ihTagni.  ^     __.  „,  Gt.>t)y  Ic 
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Wh&t  is  the  mediuUnmii,  and  how  is  H  snbdirldMl  ? 

The  tnediaatiDum  is  the  Bpace  between  the  two  plenral  sacs,  and  ez- 
teads  antero-pMteriorly  fivm  the  Bternum  (o  the  spine ;  it  is  divided  bto — 
a  tuperioT  mediastinum,  above  the  upper  level  of  the  pericaidium ;  the 
anterior,  in  front  of  the  pericaidium ;  the  middie,  containmg  the  peri- 
cardium ;  Had  the  potlator  mediast^um,  behind  the  pericudiiun. 

Describe  each  of  these  sobdiTtshms. 

The  superior  mediastinum  ia  bounded  by  the  manubriiun  sterni  in 
from,  the  upper  four  dorsal  vertebne  behind,  and  below  by  a  plane  pass- 
ing from  the  lower  border  of  the  mauubrinm  to  the  lower  part  of  the 
fourth  dorsal  vertebra-  It  containa  the  lower  part  of  the  stemo-bjoid 
and  thyroid  and  longua  colli  muscles,  the  transverae  aorta,  innominate, 
left  carotid,  and  subclavian  arteries^  the  auperior  cava  (upper  part),  the 
two  innominate  and  the  left  supenor  intercostal  veins,  the  vagus,  car- 
diac, phrenic,  and  left  recurrent  nerves,  trachea,  cesopha^ns,  thoracic 
duct,  thymic  remains,  and  lymphatics. 

The  anterior  mediagtinum  is  bounded  by  the  sternum  and  the  peri- 
cardium before  and  behind,  by  the  pleurse  laterally.  It  mna  toward  the 
leti,  is  broader  below  than  above,  and  contains  the  origins  of  the  tri- 
angulans  sterni,  the  left  internal  mammary  veesels,  some  areolar  tissue 
contaiaiuf(  Ivmphatics,  and  the  anterior  mediastinal  glands. 

The  mulaU  mediatlinum  contains  the  heart  and  pencardium,  asoend* 
ing  aorta,  superior  cava  (lower  part),  bifurcation  of  trachea,  pnlmoiuur 
vesscki,  the  phrenic  nerves,  and  the  arch  of  the  vena  azygos. 

The  posterior  meditutinum  is  behind  the  pericardium  and  roots  of  the 
luD^,  and  in  front  of  the  lower  eight  dorsal  vertebrae,  the  pleurse  tionnd- 
ing  it  on  each  side.  It  contains  the  descending  part  of  the  arch,  the 
thoracic  aorta,  the  azygos  veins,  and  vagi,  ceeopna^us,  thoracio  aoct, 
and  some  lymphatic  glands. 

THE  LTINOB. 
Describe  the  longs. 

The  luHHS  are  placed  one  in  each  nde  of  the  cheat,  in  oontAct  with  its 
inner  surrace,  and  present  each  for  examination  an  apex,  a  base,  two 
borders,  and  two  surfaces. 

Tiic  apex  extends  1  to  I  i  inches  above  the  first  rib,  and  is  marled  by 
a  f^roove  fur  the  subclavian  artery.  The  bate  is  concave  and  rests  on  the 
diaphragm,  its  thin  margin  fitting  into  the  space  between  the  rihs  and 
diaphragm.  The  outer  surface  is  smooth  and  convex ;  the  inner  surface 
is  concave  and  adapted  to  the  pericardium,  and  behind  is  marked  by  a 
fissure,  the  hilum  pulmonis,  lor  the  root  of  the  lung.  The  ^ottrrior 
border  is  rounded,  nts  into  the  ooncanty  on  either  side  of  the  spine,  and 
is  the  longest  part  of  the  lung ;  the  antavtr  border  is  sharp  and  over- 
laps the  pericardium.    That  of  the  right  lung  mns  mesially  as  &r  as  the 
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nxth  cutilftge ;  the  left  only  to  the  fourth  cartikge,  below  which  ie  & 
notch  eipoeing  the  pericudinm. 

Wh&t  ue  tho  flflSDTeB  of  the  iTings  7 

Each  lung  is  divided  by  a  deep  fissure,  which  runs  from  the  upper 
part  of  the  posterior  border,  3  inches  below  the  lop,  to  ihe  lower  part 
of  the  anterior  border,  into  two  lobes.  The  upper  lobe  of  the  right 
lung  is  subdivided  by  a  short  fissure  ninniDg  from  tlie  middle  of  the 
urecedin^  fissure,  forward  uid  upward  to  the  aulerior  margin,  the  part 
[>e]ow  being  the  middle  lobe. 

The  right  lung  ia  the  larger,  although  the  shorter,  and  it  is  also  the 
heavier. 

DeBGiibe  the  root  of  the  long. 

The  root  of  each  lung  is  a  little  above  and  behind  the  centre,  and 
iDcludes  the  bronchus,  pulmonuy  and  bronchial  vessels,  pulmonary 
plexus,  areolar  tiesue,  lymphatics,  and  bronchial  glands,  these  all  beine 
enclosed  by  a  fold  of  the  pleura.  The  root  of  the  right  lung  is  placed 
behind  the  superior  cava  and  ascending  arch  and  below  the  azygoe 
mqjor  vein,  ana  the  left  under  the  arch  of  the  aorta  and  in  front  of  the 
descending  part  of  the  arch.  In  front  of  each  are  the  phrenic  nerve 
and  antcnor  pulmonary  plexus,  and  behind  each  are  the  posterior  plexus 
and  the  vagus. 

The  pulmonary  vein,  artery,  and  the  bronchos  and  bronchial  vessels 
lie  ia  the  order  named  from  before  backward^  from  above  downward  on 
the  right  side  they  run,  bronchus,  artery,  vein;  on  the  left  side,  artery, 
bronchus,  vein. 

What  are  the  weight  and  general  Btmcture  of  the  longs  7 

The  right  lung  weighs  22  ounces,  the  left  20  ounces,  and  their  color, 
at  birth  a  pink,  darkens  with  age. 

The  lungs  have  an  outer  serous  coat,  under  this  a  subeerous  coat, 
and  under  this  latter  the  pulmonale  parenchyma.  The  serous  coat  is 
the  pleura ;  the  subserous  areolar  tissue  under  it  enters  In  between  the 
lobules. 

The  lung  is  composed  of  lobules  which  are  largest  toward  the  periph- 
eiy,  and  each  is  made  up  of  a  I^Aular  bronchial  tuhe  with  its  ramifica- 
tions, and  includes  branches  of  the  pulmonary  and  bronchial  vessels, 
nerree,  and  lymphatics,  all  connected  together  by  areolar  fibrous  tissue! 

What  ia  the  airangemant  of  the  bronchi  within  the  long  7 

Both  bronchi  enter  the  lungs,  the  right  giving  off  a  branch  to  the 
upper  lobe,  dividing  dichotomously,  the  cartilaginous  tings  becoming 
diorter  undl  they  are  mere  plates  without  regular  distribution.  The 
moacular  coat  is  continuous  around  the  tubes,  and  the  mucous  mem- 
brane throughout  is  columnar  and  ciliated.  Each  lobular  bronchial  tvbe, 
above  mentioned,  on  entering  a  lobule  becomes  beset  with  oi'r-ceSi  or 
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(dvmli.     PinalW,  it  ends  aa  the  alvoAar  pattaffe,  from  vhich  aie  gWea 
off  blind  ramincatJoiiB  or  infimdibula.    These  ue  also  beset  with  air- 

cclls. 

What  can  70U  mj  of  tbe  blood-ressela  of  tbe  langB  ? 

The  putiDOnary  arteiy  divides,  and  its  divisions  aooompany  those  of  the 
bronchi.  Finally  a  capillary  plexoB  is  formed  on  the  walls  of  the  air- 
cells  and  alveolar  passages,  which  Ilea  just  beneath  the  mucous  tneoi- 
brane,  and  froni  this  plexus  the  pulmonaiy  veins  arise. 

The  bronchial  arteries  nourish  tbe  lungs,  and  in  like  manner  acoom- 
pany  Ihe  tubes.  They  supply  also  the  bronchial  elands,  and  end  in  the 
bronchial  veins.  These  veins  do  not  receive  all  the  blood  from  the  cor- 
responding artery,  as  the  pulmonary  veins  return  a  part  of  it  The  left 
empties  into  the  superior  intercostal ;  the  right,  into  the  aiygos  in^or 
vein. 

THE  ORGANS  OF  DIGESTION. 

THE  MOUTH. 
Describe  the  month. 

The  mouth  is  the  upper  part  of  the  alimentary  canaL  It  is  bounded 
by  the  lips,  cheeks,  touguc,  hard  and  soft  palate,  alveolar  proceses  of 
both  jaws,  with  their  conUined  teeth,  and  opens  behind,  through  the 
isthmus  faucium,  into  the  phu^-ni.  It  ia  Uned  by  mucous  mentbrane 
continuous  in  ftont  with  the  skin,  behind  with  that  of  the  fauces,  its  epi- 
thelium being  stratified. 

Describe  the  lips  and  cheekB. 

They  are  formed  of  skin  externally  and  of  mncons  membrane  iaUsr- 
nally,  enclosing  between  them  muscles,  vessels,  nerves,  areolar  tissue,  fat, 
and  glands.  In  the  cheeks  are  the  buccal  glands,  similar  to  but  smaller 
than  the  labial,  and  opposite  the  second  upper  molar  tooth  is  a  paiMlU, 
the  summit  of  which  presents  the  oriGce  of^the  parotid  dact.  Beveral 
larger  buocal  glands  open  opposite  the  last  molar  tooth.  They  lie  be- 
tween the  buccinator  and  masseler,  and  are  called  the  molar  glands. 
The  labial  glands  aro  about  the  size  of  small  peas,  and  lie  just  beneath 
the  mucous  membrane.  The  inner  surface  of  each  lip  in  the  middle  line 
is  joined  to  the  gum  of  the  corresponding  jaw  by  a  mesial  fold  of  mncoua 
membrane,  the  menum.  The  upper  is  die  larger. 
Describe  the  gams. 

They  are  formed  of  fibrous  tissue  intimately  joined  to  the  ftlrecdav 
periosteum,  and  are  covered  by  mucous  membrane  oontaining  pi^Nlfae 
close  to  the  teeth. 

THSI  TBIHTH, 
Describe  the  teeth. 


There  are  in  the  human  subject  two  sets  of  teeth,  a  turn 
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milk  teeth,  and  a  penuanetit  set  The  former  are  twenty  in  nnmber, 
ten  in  each  jaw ;  the  latter,  thirty-two,  sixteen  each  above  and  below. 
Each  tooth  is  made  up  of  three  parts:  the  root,  consisting  of  one  or 
more  fangs,  cont^oed  in  the  alveolus ;  the  crown  or  body,  above  the  gum ; 
and  the  neck,  between  the  two.  The  alveolar  periosteum  is  reflected 
on  to  the  fang  as  far  as  the  neck. 

Hov  &re  the  teeth  divided? 

I'he  twenty  temporary  teeth  are  divided  into  four  indsoTB,  two  canines, 
and  fuur  molain  above  and  below.  The  thirty-two  permanent  teeth  are, 
four  incisors,  two  canines,  four  bicuspids,  iind  six  molars  in  each  jaw. 
The  teniponuy  teeth  are  similar  to  but  smaller  than  the  permanent ;  of 
the  temponir;  niolare,  the  hinder  one  is  the  largest  of  all,  and  its  place 
is  aiierward  taken  by  the  second  permanent  bicuspid. 

Defldibe  tha  permanent  teeth. 

Of  the  permanent  teeth  the  inoisors  are  the  eight  central  cutting 
teeth,  four  eacli  above  and  below,  the  former  beins  the  larger.  They 
are  bevelled  at  the  expense  of  the  posterior  surface.    The  oaniiiee  {pu- 

S'datt]  are  two  in  cncn  jaw,  being  situated  one  behind  each  lateral  incisor, 
c  upper  and  larger  being  cailea  the  eye-teeth.  Tlie  biouspida  [jrre- 
molart  OT  falge  miili'ri'),  four  in  each  jaw,  lie  two  eat-h  behind  the  canines, 
the  upper  being  the  larger.  The  molars  (fntc  mcHnrt  or  rmiltic\utpiflati) 
are  the  largest  teeth,  and  number  six  in  each  jaw,  three  eacli  behind  the 
posterior  bicuspidH  above  and  below.  They  present  four  tubercles  on  the 
upper,  five  on  the  lower  crowns,  and  the  root  is  subdivided  into  from  two 
to  five  fangs.  The  first  molar  is  the  largest  and  broadest,  the  second  is 
smaller,  and  the  third  (wisdom  tooth)  the  smallest. 

Oive  the  Btrnctnre  of  ft  tooth. 

A  vertical  section  of  a  tooth  shows  it  to  be  hoUow,  the  cavity  being 
continuous  with  the  aperture  in  the  fang  and  filled  up  with  the  soft  den- 
tal I'ulp,  and  is  hence  called  the  pul|>-cavity.  The  pulp  is  sensitive, 
highly  vBsouJar,  and  consisls  of  connective  tissue  with  cells,  vessels,  and 
nerves.  The  hsrd  substance  of  each  tooth  consists  of  three  parts:  the 
nt«ry  or  ilmlinf,  ihc  mamfJ,  and  the  crwrfa  prlrotn  or  cement. 

TTie  dentine  fnnns  the  chief  maes,  consisting  of  fine  tubes,  the  den- 
tal tnbuli,  imbedded  in  a  homogeneous  matrix,  the  intertubular  tissue. 
These  lubuli  open  info  the  pulpnavity. 

The  enamel  is  a  hard  white  subetance  which  protects  the  crown  of  a 
tooth,  being  thickest  at  the  culling  edge.  It  is  the  hardest  part  of  the 
tooth,  and  consists  of  hexagonal  rods,  parallel  and  presenting  one  end  to 
the  dentine,  the  other  to  the  crown.  It  also  presents  a  senes  of  brown 
lines,  the  parallel  striie. 

The  oroBta  petrosa  covera  the  dentine  of  the  root,  which  has  no 
enamel  It  resembles  troe  bone  of  a  somewhat  modified  structure,  oon- 
laioing  lacame,  lamelln,  canaliouh,  and  some  Havendan  canals.,  .{^. 
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Oive  the  dUfereat  periods  of  ernption  of  the  dUtnent  teeth. 

The  period  of  eruption  Tor  the  tempotarv  teeth  is  Ironi  the  sereoth 
moDth  to  the  end  of  the  second  year.  They  appear  ia  the  following 
order :  central  incisors,  lateral  inciBois,  anterior  molars,  canines,  posterior 
molars.  The  lower  precede  the  upper  by  a,  short  period.  The  perma- 
nent teeth  appear  as  follows :  between  the  sixth  and  seventh  year,  first 
molare ;  seventh  year,  middle  incisois;  eighth  ^ear,  lateral  incisors; 
ninlh  year,  first  bicuspids;  tenth  ye»T,  second  bicnspiils;  elereoth  to 
twelfth  year,  canine;  twelfth  to  thirteenth  year,  seoond  molan;  seTeD- 
teenth  to  twenty-fiiat  year,  wisdom  teeth, 

THE  PAI.ATB. 
Describe  the  palate. 

afrontjiut 

, ,_.._,  i  peril  *  ■  ■ 

palate  (see  Boiiet)  is  covered  by  and  iatimately  connected  with  the 
mncous  membrane  of  the  mouth.  In  the  middle  line  is  a  raphd  endinj; 
in  front  at  a  small  papilla,  which  marks  the  anterior  palatine  loesa  which 
receives  the  terminal  part  of  the  anterior  palatine  and  nasu- palatine 
nerires.  The  mucous  membrane  ia  pale  and  corrugated,  covered  with 
squamous  epitliclioma,  and  furnished  with  a  number  of  palatal  glands 
which  lie  mween  it  and  the  hone. 

Describe  the  soft  palate  (Telnm  pendalnm  palatl). 

It  partialljr  separates  the  mouth  and  pharynx.  It  consists  of  moscn- 
lar,  connective,  and  adenoid  tissue,  with  vessels,  nerves,  and  mncoua 
elands,  tdl  eoclosed  in  a  fold  of  mucous  membrane.  Above  it  in  joined  to 
the  back  of  the  hard  palate;  laterally  it  blends  with  the  phan-nx;  below 
it  is  free ;  in  Iront  it  is  concave,  with  a  median  ridge ;  and  behind  it  is 
convex.  Iw  mucous  membrane  is  continnoos  with  tliat  of  the  roof  of 
the  mouth  and  of  the  posterior  nares. 

From  its  lower  bonier  a  conical  process  depends,  the  uvula,  from  whoee 
base  descend  the  plUnrs  of  the  soft  palate,  the  anterior,  fonned  hy  the 
pnlafo-ghm  miiiclet,  to  the  sides  of^the  base  of  the  tongue ;  the  poe- 
(erior,  formed  by  the  palato-pharynga,  to  the  sides  of  the  pharynx. 
These  pillars  are  covered  by  mucous  membrane  and  separated  nelow  by 
the  tonsil,  the  space  being  called  the  isthmus  of  the  faucet*.  The  mus- 
cles of  the  soft  jMilate  are  rive  on  each  side,  and  lie  in  the  foUowmg  rela- 
tive position  from  before  backward :  the  palalo-phxeus,  tensor  palati, 
anterior  fasciculus  of  j)alato-pharyngeus,  levator  palati,  uygoe  Qvole, 
and,  lastly,  the  postenor  fasoicolus  of  the  palato-pharyngeoa. 

THB  TONSILS. 
Describe  the  tonsUa. 

.  The  tonells  (amyedaln)  lie  between  the  anterior  aod  posterior  peU- 
tme  pdlars,  and  are  about  \  inch  long  and  }  inch  wide  a&d  thiok,  but  VMy 
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jDuch  in  fliia  ExternaU  v  they  are  separated  by  the  superior  oonstj-icwrs 
from  the  internal  carotja  and  ascending  pharyngeal  arteriesj  tntemnllv 
thev  project  into  the  fauces,  and  present  twelve  or  more  orifices  which 
lead  into  the  crypts  in  their  subetaDce.  Around  the  cryptr-walls  are 
ntUDeroaa  lytophoid  follicles  oonsiating  of  adenoid  tJBsae- 

THB  SAUVABT  OLANDS. 
Describe  the  Balivary  glanda. 

There  are  three  pairs,  parotid,  tvbmaa^ary,  and  nihlmgwU. 

The  parotid,  the  largest,  weighs  i  to  1  ounce,  and  lies  on  the  &ce 
below  and  in  front  of  the  ear.  ItB  outer  surface,  lobulated,  is  covered 
bv  the  skin  and  fascia,  and  partly  by  the  platysiiiB  and  several  lymphatio 
elands ;  in  front  it  runs  over  the  niasseter,  is  grooved  for  the  ramus  of 
the  lower  jaw,  and  extends  beneath  it,  between  the  two  pterygoids; 
»bove  it  is  Dounded  by  the  tygonia ;  below  by  the  angle  of  the  jaw  and 
a  line  joining  it  with  the  mastoid  process ;  behind  by  the  external  mea- 
tus, mastoid  process,  and  stemo-mastoid.  The  internal  surface  sends 
two  processes  into  the  neck :  one  behind  the  styloid  process  and  beneath 
the  mastoid  process  and  stcmo-mostoid  ;  another  in  front  of  the  styloid 
process,  into  the  back  of  the  glenoid  cavity  behind  the  jaw.  Imbedded 
in  the  gland  are  found  the  external  carotid,  posterior  auricular,  tempo- 
re transverse  facial,  and  inteniEil  maxillary  axteries,  the  temporo-maxil- 
laiy  vein  and  a  branch  from  it  to  the  internal  iugular,  the  facial  nerve 
with  its  branches,  and  the  auriculo- temporal  ana  great  auricular  nervea. 
The  internal  carotid  artery  and  internal  jugular  veiu  lie  under  its  deep 
surface. 

The  (fuel  (Stenson's)  is  about  2J  inches  long  and  i  inch  in  diameter, 
and  opens  opposite  the  second  molar  tooth,  tnence  runs  backward  be- 
neath the  mucous  membrane,  through  the  buccinator,  and  across  the 
masseter  to  (ho  fiwnt  of  the  gland.  It  commences  by  numerous  branches, 
and  on  the  mnsseter  receives  the  duct  of  a  detached  part  of  the  gland, 
the  >oc!i  purptiilis,  which  sometimes  ia  found  beneath  the  lygomatio 
areh.     lis  epithelium  is  columnar. 

The  Bubmaxillary  gland  is  of  an  irregular  form,  weighs  about  2 
drachms,  and  lies  below  the  jaw  and  above  the  digastric  muscle.  It  is 
covered  by  the  skin,  platysnia,  and  fascite,  and  grooves  the  inner  surface 
of  the  lower  jaw.  It  lies  on  (he  mylo-hvoid  [partially  embracing  this 
muscle),  hyoeWfus,  anil  slyloclossus,  and  nas  in  fivnt  of  it  the  anterior 
belly  of  the  digastric  Behind,  the  sly lo-maii liar}'  ligament  separates  it 
from  the  parotid,  and  the  mylo-hyoid  (its  superficial  part)  from  the  sub- 
lingual gland  in  front.    The  facial  artery  grooves  its  upper  and  back  part, 

The  ini/muixinary  due/  (Wharton's)  is  2  inches  long,  and  Opens  at  the 
top  of  a  papilla  close  to  the  frienum  linpusc.  Thence  it  runs  back  be- 
tween tbe  sublingual  gland  and  the  gemo-hyoglossus,  then  between  the 
mrio-hyoid  and  the  hyoglossus  and  eenio-hyoglossus. 

The  BUbllngual  gland,  the  smallest  of  tne  salivary  gknda,  lies  at  the 
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nde  of  ibe  frtenum  lingon  and  agtdnst  the  inner  sor&ce  of  the  lower 
jaw,  beneath  the  mucous  tnembi&ne.  It  is  almood-sh&ped,  weigha  I 
drachm,  aod  its  ducte  (o/Rivini),  ten  to  twentr  in  number,  open  sepa- 
rate)]', one  or  two  joining  to  fonn  the  doet  of  BarthoUn,  which  joins 
Wharton's  duct  It  is  in  relation  below  with  the  mjrlo-hyoid ;  in  &ont 
with  its  fellow  and  the  lower  jaw :  behind  with  the  submaxillaiT  gland ; 
internally  the  gustatoi;  nerve  and  Wharton's  dtict  separate  it  mui  the 
gcnio-hyogloasus. 

THE  ^OABYNX. 

Describe  the  phaiTiix. 

The  pharjmx  extends  from  the  base  of  the  skoD  to  the  lower  border 
of  the  cricoid  cartilage;  it  is  4}  inches  long,  wider  transverBcljr  than 
antero-poaterioHy,  and  widest  opposite  the  hyoid  comua.  Below  it 
opens  into  tbe  oasophagua ;  above  it  is  connected  with  fax  openingB — 
Tiz.  the  moDth,  larjox,  the  two  poeterior  nates,  and  the  two  fiuataohiaa 
tubes. 

The  phaiynx  is  formed  of  a  Ghrons  coat,  the  pb&iTngeal  aponennMis, 
thick  above,  thinner  below,  lined  by  muoous  membnine  and  covered  by 
muscles.  Above  it  is  connected  with  the  body  of  the  sphenoid  and  the 
basilar  process  of  the  ooci]iital  bone ;  behind  with  the  spine,  the  lopgi  colli 
and  recti  capitis  anuci  muscles;  in  front  with  the  internal  pterygoiiTplate, 

EteryKO-maxiUary  ligament,  lower  jaw,  tongue,  laiyni,  and  oe  h^ides: 
.terally  are  the  styloid  processes  and  their  muscles,  common  and  mtemal 
carotid  arteries,  internal  pl«rygoid  muscles,  internal  jngular  vdns,  and 
the  glosso-pharyngeal,  va^us,  hypoglossal,  and  sympathetio  nerves. 
The  pharyngeal  aponeurosis  is  strengthened  behind  by  a  Ghrons  band 
which  forma  a  median  raph6,  and  is  attached  above  to  the  phan^geal 
spine  on  the  basilar  process  of  the  occipital.  Into  it  are  inserted  the 
constrictoree  pharyngis.  A  mass  of  lymphoid  tjsaue  at  the  back  of  the 
pharynx  has  keen  called  the  pharyngeal  tonal 

THE  {OSOPHAODB. 
Describe  the  CMophagns. 

The  oeaophagns  is  the  tube  connecting  the  phaiynz  with  ibe  stomftdh, 
and  extends  from  the  level  of  the  sixth  cervical  vertebra  throngh  the 
diaphragm,  entering  the  stomach  onpaeite  the  tenth  or  eleventh  doisal 
vertebra,  a  distance  of  9  or  10  incnes.  At  first  in  the  median  Une.  it 
runs  to  the  lefl  as  far  as  the  root  of  the  neck,  becomes  again  mesial,  and 
lastly  turns  toward  the  left  to  pass  throngh  the  oesophageal  ori6ce  in  the 
diaphrafm.  It  also  corresponds  to  the  cervical  and  dorsal  curves  of  the 
spine.  It  is  the  narrowest  part  of  the  alimentary  canal,  and  presents 
two  constrictions,  one  at  its  commencement,  the  other  at  the  diaphragm- 

In  the  nbck  It  is  in  relation,  in  front,  with  the  trachea ;  hdiutd,  with 
the  bngus  colli  and  spinal  column ;  laterally,  wi^  the  oommoa  oncid 
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arteries  and  part  of  the  thyroid  gland.    Between  it  and  the  tnchea 
ascead  the  recmreal  laryngeal  nen'es. 

In  the  CHBBT  it  is  in  rektioa,  m  front,  with  the  trachea,  left  carotid 
artery,  left  bronchus,  and  pericardium ;  behiad,  with  the  spine,  longiis 
M>lli,  thoracic  duct,  and  aortaj  /afera%,  with  the  pleune,  and  on  the 
right  side  the  lane  azv^oe  vein,  and  on  the  left  the  aorta.  I^e  right 
va^ia  is  behind,  the  left  in  front  of,  the  oesophagus,  but  at  first  each  is 
on  the  oorrespondiag  side. 

What  is  the  Ktructure  of  tiie  cssopbagtu  7 

The  oesophagUH  has  an  external  vivtcatar  coat,  which  is  compoeed  of 
an  eztemal  longitudinal  and  an  internal  circular  layer,  an  arwlar  coat 
between,  aod  an  internal  mucout  coat  This  last  is  thick,  paler  below, 
and  marked  by  longitudinal  folds.  Its  surface  presents  numerous  pa- 
pillsB  and  is  covered  by  stratified  epithelium.  Beneath  it  is  a  muscularis 
mucosEB,  and  in  the  submncons  or  areolar  coat  aro  nomerous  compound 
racemose  (esophageal  glands. 

THE  STOMAOH. 
Dwcribe  the  rtomach— sitDation,  mearareiiieiitB,  mtflces,  and 
borders. 


The  stomach  lies 


ih  lies  in  the  epigastHc  and  left  hypochondriac  regions^  and 
is  the  most  dilated  part  of  the  alimentary  canal.  Its  shape  is  pyriform, 
ilie  left  or  larger  end  bein^;  called  the  cardiac,  the  riglit  the  pyloric  end. 
The  left  and  right  orienmgs  are  termed  respectivcty  the  cardiac  or 
teeopha^eal  orifice  ana  the  pyloric  orifice.  In  a  stnte  of  moderate  dis- 
tension it  is  12  inches  long  and  4  inches  in  its  vertical  diameter,  and 
weicha  4  to  5  ounpea. 

The  airdinc  nrificr  is  the  highest  part  of  the  stomach,  and  lies  behind 
the  seventh  costal  cartilaee,  I  mch  to  the  left  of  the  sternum ;  the  pyloric 
orificf.  is  guarded  by  a  valve,  the  jmlorus.  Between  the  two  the  stomach 
is  cu^'ed,  the  upper  concave  border  being  known  as  the  lesser,  the  lower 
convex  border  as  the  greater,  curvature.  The  former  gives  attachment 
to  the  lesser,  the  latter  to  the  groat  omentum.  The  left  end  (greater  or 
splenic)  extends  2  or  3  inches  to  the  left  of  the  cardiac  orifice,  forming 
the  fundus  or  great  cnl-de-sac  The  gastro-splenic  omentum  connects  it 
to  the  s|>leen.  The  lesser  or  pyloric  end  lies  mfcrior  and  anterior  to  the 
fundus,  in  contact  with  the  fiver  and  belly-wall,  and  its  poaiUon  varies 
according  to  the  state  of  distension. 

Datcrlbe  tlw  relations  of  the  stomach. 

Anterior  Surtaok. 
I^aphrtgm. 
"- V  aur&ce  of  left  lobe  of  liTflt.    ,-,         , 

■    ■   ■     ".  i>,C.ooglc 
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Bight  End.  Lifi  £m£. 

Abdominal  wall  Low«r  ribs. 

0Dder  sarftoe  of  right  lobe  of  liver.         Spleen  (utd  behind). 

PoSFEftlOK  SUBFACB. 

PuicreaB  and  paocreatio  veneb. 

Abdominal  aorta  and  inferior  cava. 

Ctnliac  axis  axA  bntnches. 

Crureof  diaphragm  and  aolar  plezoa. 

Superior  mesenteric  Ttnels. 

Left  kidney  and  eapeak. 

Spleen. 

(Bdmo.) 
IVaoBveTBe  <xdoa  and  tnosreree  meeoookm,  upper  1^9. 

Describe  the  stractnre  of  the  stoBUdL 

The  stomach  has  a  tavw  peritoneal  coat,  a  imucu/ar  coat  eomprinf 
a  longitudiaat,  circular,  and  oblique  layer,  an  artolaT  ooat  of  kxne 
tissue  (submucous  coat),  and  a  muooM  coat  Hie  latter  is  thickeet  near 
tbe  pylorus,  thinnest  at  the  fundus,  and  preeents,  in  the  empty  condition 
of  the  organ,  numerous  ridges  or  ragx  which  rtio  longitudinally  along 
the  great  curvature.  Studded  over  its  surface  are  many  ^lall  polygoBiIlj- 
shaped  depressions  which  are  ihe  enlarved  mouths  of  the  gastric  tububr 
glands.  These  are  of  Iwo  kinds,  callea  pyloric  and  peptic  glands ;  some 
are  simply  tubular,  while  others  have  several  branches  opening  into  a 
common  ducL  The  pyloric  glandi  arc  most  numerous  at  the  snuiDer 
end,  but  the  p^tic  gkuuh  ate  foond  all  over  the  stomach,  the  ducts  of 
the  latter  being  shorter.  In  the  latter,  between  the  basement  membriM 
and  the  lining  epithelium,  are  numerous  peptic  or  parietal  cells,  the  othen 
beingknownae  the  central  or  chief  cells.  Between  the  glands  the  mncoos 
membrane  contains  lymphoid  tissue,  collected  here  and  there  into  little 
masses  resembling  the  solitary  intestinal  glands,  and  called  the  lentkulir 
glands.    Beneath  the  membrane  is  a  muacularis  mnooaae. 

TRB    HMAT.T.    TWTHWTnm 


The  small  intestine  is  abont  20  feet  long,  and  is  a  convolnted  tnbe 
which  forms  that  part  of  the  alimeatai?  caul  between  tbe  prkma  md 
thecsecum.  Tt  occupies  the  central  and  bwerpaitof  the  aoauneaaiMl 
part  of  the  ndvia,  and  is  sunwonded  by  the  lai^  gnt,  bebg  heU  in 
position  by  the  peritoneal  fold  called  the  mesenteiy,  which  b  attaebed 
behind  to  the  spine.  It  is  covered  in  front  by  th«  great  omentuin,  lod 
is  divided  into  Uuee  parts,  the  dnodanoiB,  j^iuni^  and  ilsua.  X' 
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DeBcrlbe  tlw  Btnctnre  of  (he  small  tntestliw. 

The  small  intestine  la  made  ap  of  four  ooala: 

An  external  peritoiiatl  coat,  which  completely  inveata  thej^uniim  and 
ileom  except  at  tlie  mesenteric  or  attacned  border  behind,  where  the 
veeaeb  pass,  and  which  only  partially  invesis  the  duodentan.  Of  this 
latter,  tne  first  portion  is  completely  invested,  the  second  {Kirtion  only  in 
frontj  and  the  third  is  covered  in  m>ut  by  peritoneum  derived  from  the 
inferior  layer  of  the  transverse  mesocolon. 

The  miacuiar  coat  conaiete  of  an  int«mal  ciicular  and  an  external  bn- 
gitudioal  laver. 

The  areolar  or  submuctnu  coat  ooDsiets  of  loose  connective  tissue  sup- 
porting the  veseels. 

The  mueoug  manbrant  ia  closely  covered  by  yilli,  and  is  of  a  red  color 
at  the  npper  part,  bnt  thinner  and  paler  below.  Its  epithelium  is  co- 
lumnar, and  it  is  mnished  with  a  niuscu/uru  muootce.  The  prominent 
features  of  the  mucous  membrane  are  (a)  vahidtE  conmvailes  (Kerit- 
nnf;'s),  crescentic  transverse  ttilds  extending  one-half  or  two-thirda 
around  the  circumference,  the  largest  being  2j  inches  long  and  i  inch 
wide.  These  folds  are  found  from  a  point  1  to  2  inches  from  the  pylorus 
to  about  midway  through  the  ileum,  (h)  The  villi,  small  proiectiona  set 
cloeely  together  over  the  entire  mucous  membrane  surface  of  the  small 
intesiinc,  and  about  ^  inch  lon^.  Each  villus  consists  of  a  projection  of 
the  mucous  membrane  enclosing  blood-vessels,  a  lacteal,  and  a  part  of 
the  muBcularis  mucosae,  all  held  together  by  lymphoid  tissue  and  sur- 
rounded by  a  delicate  basement  membrane  beneath  the  epithelium,  (c) 
LielifrkUhn  t  follicla.  These  are  small  tubes  found  eveiywiicre  in  tne 
mucous  membrane,  and  consist  of  a  basement  membrane  Imcd  by  a  layer 
of  epithelium.  (<l)  Bmnner'g  i/lantb  are  small  granular  bodies  in  the 
submucous  tissue,  tncir  ducta  opening  on  the  mucous  surliice.  They  are 
found  only  in  the  duodenum  and  the  commencement  of  the  j^unum. 
(e)  The  tiililary  gland*  are  small  whitish  bodies,  most  numerous  in  the 
lower  part  of  the  ileum.  They  are  made  up  of  vcir  vascular  rctiform 
tissue,  and  on  their  surfaces  are  found  villi  and  around  them  the  openings 
of  Lieberkuhn's  glands.  (/)  Ph/er't  jxilche*  are  oblong  aggregations  of 
solitary  glands,  measuring  from  }  inch  to  4  inches  in  length,  and  are 
fiilnaied  on  the  border  opposite  l«  the  attachment  of  the  mesentery. 
Their  surface  is  not  covered  by  ^iHi,  and  they  are  surrounded  by  Liebw- 
kiihn's  crjpls.    They  are  most  numerous  in  the  lower  port  of  the  ileum. 

Oin  a  genenl  dwerlptlim  of  the  duodenum. 

The  duodenum  is  about  10  inches  long  (12  fingers),  and  rans  in  a 
curved  direction  from  the  pylorus  to  ibe  jejunum,  which  it  joins  on  the 
left  side  of  the  second  lumbar  vertebra.  The  concavity  of  the  curve 
looks  toward  ihe  Icll  and  embraces  the  head  of  the  pancreas.  It  is 
divided,  for  description,  into  three  ports. 
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Nanw  these  three  parts,  aad  give  the  reUUoiu  of  Mch. 

PlBHT  OE  AflCKNDINO  PORTION. 

Alove  and  FronL 
Liver. 
Neckofgall-bkdder. 

BduRcL 
Hepatic  arteir. 
Com.  bile-duct. 
VeoapoTtie. 

Btiow. 
Part  of  head  of  pancreaa. 

Second  or  Desoemdino  Portion. 

Hepatic  flexure  of  oolon. 
IVaosveise  meaooolon. 
PancreatiooHliiocl.  arteries. 


Bight  kidney  and  suprareDal  capsule  (at  times).  - 
Structures  at  hilus  of  kidney. 
Com.  bile  duct  (and  to  left). 

InlemaJfy. 
Head  of  pancreas. 

Third  ob  TaANSvraaE  Portion. 
Abovt. 
Inf  border  of  pancreas. 


Front 
Peritoneum  derived  from  descending  layer  tians,  mesocolon. 
Sup.  mesenteric  veaseU. 

Bthind. 
Aorta  and  inf.  cava. 
Crura,  diaphragm. 
Second  lumbar  vert. 

Describe  the  J«]iunm  and  Ueam. 
Thej^aaum  inolndea  the  first  two-fiflha  of  the  remaining  part  of  the 
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miall  intesdnej  numinK  from  the  left  nde  of  the  second  lumbar  veitebn 
to  the  begUmiDg  of  toe  ileum,  and  occupying  the  umbilical  and  left 
latnbar  and  iliac  regions.  Its  coats  are  thicker  and  more  vascular,  and 
it  is  of  a  deeper  color  and  larger  calibre,  than  the  ileum. 

The  remainder  of  the  small  intestine  ia  the  ileum,  which  ends  by  open- 
ine  into  the  inner  ude  of  the  commencement  of  the  large  gat  in  the 
right  iliac  fossa.  Its  ooila  occupy  the  hypogastric,  umbilical,  aod  right 
luiubar  and  iliac  regions. 

THE  IiABOEl  dTBSTIHB. 
Desciibfl  tlia  large  iatestise. 

The  large  intestine  is  that  part  of  the  alimentary  canal  which  extends 
from  the  end  of  the  ileum  to  the  anus ;  it  ia  about  5}  feet  lone,  and  sor- 
Toands  the  small  intestine.  It  commences  by  a  dilated  part,  the  ceecum, 
in  the  right  iliac  fossa,  ascends  to  the  under  surface  of  the  liver,  then  runs 
transveisely^  across  the  abdomen  to  the  vicinity  of  the  spleen,  descends 
to  the  left  iliac  fossa,  and  forms  the  sigmoid  flexure,  and  finally  passes 
ftlong  back  of  the  pelvis  to  end  at  the  anus. 

WliAt  is  the  cacnm? 

The  csecum  is  the  larf^  cul-de-sac  which  is  the  be^nning  of  the  large 
mtesUne,  and  is  about  3  inches  broad  and  2}  long.  It  is  variously  situated, 
being  fouod  on  the  psoas,  external  to  it,  on  the  iliacus,  internal  to  itj  on 
the  pelvic  brim,  or  entirely  within  the  pelvis.  In  any  of  these  positions 
it  is  entirely  surrounded  by  peritoneum. 

Deaoibe  the  Tennlfimn  appendix. 

From  the  inner  and  back  part  of  the  cacura,  at  its  lower  end^  the  ver- 
miform appendix  extends  upward  and  inward  behind  it.  This  is  a  piece 
of  gut  01  the  diameter  of  a  poose-guill,  vairing  from  3  to  6  inches  in 
length,  carved  upon  itself,  and  ending  in  a  blind  extremity.  It  tapers 
gradually  to  its  end,  which  is  blnnt,  is  completely  invested  by  the  peri- 
toneum^  which  forms  for  it  a  mesentery,  and  at  its  connection  with  the 
c»cnio  IS  guarded  by  an  imperfect  valve. 

Describe  the  lIlo-c»eal  valve. 

The  small  intestine  opens  into  the  large  gut  about  2}  inches  above  the 
lower  extremity  of  the  csecum  in  an  oblique  direction.  Its  opening  is 
guarded  by  a  double  fold  forming  the  ilfo-arail  ralve,  which  lies  trans- 
veisely  to  the  long  axis  of  the  colon.  Jlach  fold  of  the  valve  is  made 
up  of  the  mucous  and  submucous  coats,  reinforced  by  some  circular  fibres 
iivm  the  muscular  coat,  of  each  portion  of  the  gut,  and  is  covered  on 
the  nde  toward  the  ileum  with  vilB.  At  each  end  of  the  opening  these 
folds  run  together  and  are  prolonged  some  distance  arouml  the  gut,  form- 
ing the  rehnocHJa.  V.V'V'-^l'. 
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OeBciibe  tho  ascBiidlug  colon. 

Thia  part  of  tbe  large  gnt  runs  firom  the  csecnm,  above  the  Ueo- 
cfecal  valve,  upnurd  to  the  under  Hurface  of  the  liver  on  the  right  aHe 
of  the  gall-bkdder,  and  then  turns  forward  and  to  the  letl  to  lonn  the 
kepntic  flexure.  The  peritoneum  rarely  forms  for  it  a  meeoooloa ;  gene- 
ndly  it  coven  only  the  front  part  and  the  sides.  It  occupies  the  right 
lumbar  and  hypochondiiac  regions. 

DescribQ  the  tamsrerse  colon. 

This  part  arehee  across  the  abdomen,  the  convexity  lookioE  toward  the 
belly-wall,  and  makes  a  sudden  turn  backward  and  downwardbenealh  the 
spleen,  forming  the  itpJtuic^^ezure.,  and  is  completely  infexled  by  the  peri- 
toneum. It  occupies  the  right  hypochondriac,  upper  part  of  nmbuieal 
and  left  hypochondriac  rogionB.  At  the  aplenie  flexure  is  attached  the 
amto-colic  figtinifiit,  a  fold  of  peritoneum  extending  to  the  diaphragm 
opposite  the  tenth  or  eleventh  rib. 

Deaciibo  the  descending  colon. 

This  part  descends  trom  the  splenic  flexure,  to  end  at  the  left  iliao 
fossa  in  the  eiKmoid  flesure.  It  is  covered  in  front  and  laterally  by  the 
peritoneum.    It  oecupiee  the  left  hypochondriac  and  limibar  legioos. 

Qin  the  relations  of  each  of  the  three  poitionB  of  the  etdon. 
FiKST  OR  Ascending  Portion. 
Ihmt. 
Deum. 

Abdom.  wall. 
Great  omentum. 

Behind. 
Quadratus  Inmborum. 
Right  kidney  (lower  part). 
Second  portion  duod.  [hepatic  flexore). 

Second  or  Tbansvebsb  Fobtiom. 

liver  and  gall-bladder. 
Stomach  (gt  curvature). 
Splenic     f  Spleen  (lower  end), 
flexure.  ( Pancreas  (tail). 

Bdow. 
SmaU  inteetioes.  n,o,t,7P  i>,GoOQle 
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BAmd. 

IVansTeiH  mesooolon. 


1  DssCENDtNa  POBTION. 

Fnmt. 


Behmd. 
Led  kidney  (along  left  border  of  lower  part  ant  Burface). 
Qaadratus  Inmboniiu. 

DeBciibt  the  sigmoid  flexure. 

The  aigmaid  flexure  ends  in  tlie  rectnin.  I^Vom  the  end  of  the  de- 
scending colon  it  forms  an  S-shaped  curve,  ending  oppoHitc  the  lefl  sacro- 
iUac  joint.  In  front  of  it  are  the  belly-vall  and  some  coils  of  small  in- 
testine. The  peritoneum  forma  a  loose  mesocolon  for  it.  It  is  the 
narrowest  part  of  the  cobn. 

Describe  tlie  rectum. 

The  rectum  is  the  lowest  part  of  the  large  intestine,  and  extends  from 
the  sigmoid  flexure  to  the  auns.  It  has  been  divided  into  three  parts: 
the  first  part  extends  from  the  left  gacro-iliuc  joint  to  the  centre  of  the 
third  piece  of  the  sacrum ;  the  second  part,  to  the  tip  of  the  coccyx ; 
and  the  third  ])ait,  to  the  anus. 

The  rectum  is  about  X  inches  long  and  somewhat  cylindrical  in  form, 
narrower  above  than  the  sigmoid  flexure,  but  it  enlarges  as  it  descends, 
and  just  above  the  antu  ie  remarkably  dilated,  forming  the  ampulla. 
The  first  part  has  a  mesorectum ;  the  second  part  ia  covered  by  perito- 
neum in  front  and  laterally ;  the  third  part  haR  no  peritoneal  covering. 

Qlve  tlie  relations  of  tbe  first  and  second  part  of  the  roctnm. 

The  first  part  of  the  rectum  is  about  one-half  of  its  whole  length, 
and  has  the  following  relations: 

Behind. 
Pyriformis, 

Ki"iS7  «,d  b™,h«,,  1  "f  "■•  I'ft  «■!•  ■^^- 

Feont. 
MaU.  Female. 

Post,  mirface  of  bladder.  Post  surface  of  uterus  and 

appendages.  .         . 

(Small  intestines  intervening  in  boUi  OMoe.y-'^"-^3   ' 
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Concavity  of  gacmtiL 
Middle  Bacnl  tatety. 

Front. 
Male.  Female. 

Triangukr  part  of  bladder.  Poet  vaginal  wall 

Vesicolte  Bemiuales.  Cervix  uteri. 

Yas  defercDs. 
Under  aurface  of  proatate. 

DeBCilbfl  the  third  or  lower  part  of  the  rectnm,  and  give  Its 


The  third  part  is  1  to  li  inches  long,  and  carves  backvard  and  down- 
ward to  end  at  the  anus,  where  it  w  sorrounded  bv  the  external  nphino- 
ter  Higher  up  the  internal  sphincter  HurTounaa  it,  and  the  levatores 
ani  support  it  on  each  aide.  In  tront  of  it  are  the  membtaDons  and 
bulbous  portions  of  the  urethra,  but  aeparated  Irom  it  by  a  triangular 
cellular  space  whose  base  is  the  central  point  of  the  perinenm.  In  the 
female,  in  front,  vagina  and  perineal  body. 

Describe  the  Btmctnre  of  the  Urge  inteitine. 

It  has  four  coats — serous,  muscular,  snbmacons,  and  mucooB. 

The  savut  coat  is  peritoneum,  and  along  the  anterior  nuu^  of  the 
gut  it  presents  numerous  little  projections  called  appendices  epiploicte, 
which  are  filled  with  tsA. 

The  miucutar  coat  is  divided  into  two  layers,  lonpitadinaland  circular, 
the  former  being  extenaL  The  eiretilar  layer  is  diepoeed  generally  over 
the  aurface. 

The  Jongitudinal  layer  ia  aeen  as  three  well-marked  bands  J  inch  wide 
and  h  line  thick.  These  bands  commence  on  the  cEecum  at  the  ori^n 
of  the  vermiform  appendix,  and  have  the  following  arrangement  on  the 
three  diviaiona  of  the  colon  respectively :  the  anterior  buid  runs  alon^- 
the  anterior  border  of  the  ascending,  the  transverse,  and  descending 
colon :  this  band  serves  for  the  aHacbment  of  the  Kteat  omentnui  to 
the  tranaverse  colon ;  the  peaterior  band  extends  along  the  poateriur 
border  of  the  entire  colon,  and  indicates  the  line  along  wTiieh  the  perito- 
neum leaves  the  ascending  and  descending  colon,  and  along  the  tnuia- 
verse  colon  it  is  the  line  of  coalescence  of  the  two  layers  of  the  tnm- 
verse  mesocolon ;  the  inner  band  ia  on  the  inner  border  of  the 
and  descending  colon  and  on  the  under  border  of  the  transvf 
It  IB  alons  thia  band  that  the  appendices  epiploicH)  are  found. 

The  mOmacotu  coat  is  made  up  of  areolar  tiasue.         ,|,  Gt.)i.)'jl' 
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^le  mveovM  eoat  or  mucous  membrane  is  amooth,  has  no  villi,  oon- 
tains  aypte  of  IJebeikiihm,  and  has  Ij'mpboid  nodules  scattered  over  ita 
sur&oe. 

WbAt  can  700  sa?  of  the  rtracture  of  the  rectnm  ? 

The  longitudmal  fibres  of  ita  muscular  coat  ore  disposed  in  a  uniform 
larer.  There  are  00  bands.  The  mucous  membrane  has  Dumeroos  folds, 
WDich  near  tbe  anus  are  longitudinal  in  direction  and  are  known  as  the 
columns  of  Morgagm.  At  and  above  tbe  level  of  the  prostate  gland 
there  are  three  other  prominent  folds,  having  more  or  less  a  horizontal 
direction.    These  are  i^ed  the  folds  of  Houston. 

THB  LIVBR. 
Olve  tJie  general  posltdon  and  meannements  of  the  liver. 

The  liver  lies  in  the  epigastric  and  right  hvpochondriac  region,  reach- 
ing partly  into  the  left  hjpochondrium,  weighs  between  3  and  4  pounds, 
ana  measures  10  to  12  inches  transversely,  S  to  7  inohra  from  before 
backward,  and  31  inches  vertically  at  its  thickest  part 

Oira  the  relations  of  the  liver. 

Abovs. 
Kanhnigtn. 
Abdom.  mH 

Bklow. 
Stomach,  duodenum  (first  part). 
Hepatic  flex,  colon. 
RiEbt  kidney  and  suprarenal  capsnle. 
Gall-bladder  and  duct  (cystic). 


Eow  is  the  Urei  divided  ? 

The  upper  surface  is  divided  by  the  suspensory  litnuaent,  and  the  lower 
bv  the  longitudinal  fissure,  into  a  right  and  a  left  lobe.  The  anterior 
tnin  border  Is  notched  opposite  the  suspensoiy  ligament  The  right  ex- 
tremity is  thick,  the  left  thin  and  flattened. 

Name  and  deacilbe  the  llfamenta  of  the  liver. 

They  are  all  peritoneal  folds  excepting  the  round  ligament,  which  is  a 
f<e(al  remnant.  The  lonaitiidina!  (euapenBory  or  broad)  ligament  is  broad 
and  thin,  runs  from  before  backward,  and  is  attached  above  to  the  dia- 
phragm and  sheath  of  the  right  rectus  muscle  as  far  as  the  tuubilicus ; 
below  to  tJbe  superior  surface  of  the  liver,  from  the  posterior  border  to 
the  notch  in  the  anterior  border.    The  free  ant«rioi  border  has  between 
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ita  iAjen  the  round  l^fomenl,  whioli  is  the  shrivelled  tad  iinpernoBS 
remains  of  the  festal  nmbilical  Tern.  It  nuu  atone  the  longitadinal  fis- 
Bure  Irom  the  umbilicus  to  the  vena  cava.  The  lateral  ligatnenU  are 
peritoneal  folds  which  extend  between  the  diaphnwm  and  the  corre- 
sponding holders  of  the  liver,  the  left  being  to  the  lefl  of  the  <£Qoph- 
ageal  opening.  The  coronary  ligament  is  a  process  of  peritoneum  which 
is  refiected  on  to  the  posterior  surface  of  the  liver  in  the  situation  of  its 
apposition  with  the  diaphnKm.  It  is  continuous  with  the  lateral  liga- 
inenU  od  each  side  and  with  the  suspensorir  in  front 

Name  and  d«wrlb«  the  flssnieB  of  the  Uver. 
They  are  five.    The  longitudinal  separates  the  right  and  left  lobes. 

Il  is  joined  by  the  transverse  Gssure,  the  part  in  front  of  that  point  beio^ 
called  the  iitrUiilical  Juxiire,  and  lodging  trie  umbilical  vein  or  ita  remains, 
the  round  ligatuenL  The /Wire  of  IM  djutu*  vmofo*  is  the  part  of  the 
longitudinal  fissure  behind  the  transverse.  It  lodges  the  ductus  vcao- 
Bus  or  its  remains.  The  transverse  or  portal  Jiaure  is  the  point  of  exit 
'      '       e  of  the  vessels,  nerves,  and  ducts.    It  lies  between  the  nuad- 


the  longitudinal  on  the  under  surface  of  the  right  lobe.  The  fisawrr.  for 
the  inferior  vena  cava,  sometimes  a  complete  canal,  lies  to  the  right  of 
the  spigelian  lobule. 

Name  and  describe  the  lobes  of  the  Uni. 

These  are  also  five  in  number.  The  right  is  the  largest,  being  nx  time« 
as  large  as  the  left,  and  is  separated  from  the  left  above  and  below  by  the 
Eus[>ensory  ligament  and  longitudinal  fissure  respectively,  and  in  front  by 
the  interlobar  notch.  Ita  under  surface  is  marked  by  the  transveree  finsure 
and  that  of  the  gall-bladder,  and  its  posterior  surface  bv  that  of  ihe  infe- 
rior vena  cava,  and  anteriorly  is  the  impressto  colica  for  tne  hepatic  fleiuie, 
and  behind  another,  the  impreasio  renalis,  for  the  riehl  kidney.  The  Ir/t 
lobe  ia  flattened,  lies  in  the  epigastrium,  and  is  in  relation  below  with  the 
stomach.  The  lohu*  quadratwt  is  on  the  under  surface  of  the  right  lobe, 
and  is  bounded  in  front  b^  the  free  surface  of  the  liver,  behind  by  the 
(ransverse  fissure,  on  the  right  by  the  fissure  for  the  gall-bladder,  on  tho 
left  by  the  umbilical  fissure.  The  Spigfliati  lohr  lies  behind  and  above 
the  preceding,  and  is  bounded  in  front  by  the  transverse  fisure,  on  the 
right  by  the  fissure  of  the  vena  cava,  and  on  the  left  by  the  fissure  fi» 
the  ductus  venosus.  The  caud-ite  hbe  runs  outward  from  the  base  of  the 
Spigelian  lobe  to  the  under  surface  of  the  right  lobe,  Ij-ing  between  the 
transverse  fissure  and  that  for  the  inferior  vena  cava. 

Describe  the  veasela  of  the  liver. 

The  hepatic  artery  and  portal  vein,  with  nerves  and  lymphatics^msB 
to,  and  the  hepatic  tliietx  pasa  out  from,  the  transverse  fiasute.  These 
are  all  situated  between  the  layers  of  the  lesser  omeDtum,  lying  in  tlw 
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foUowiog  rektive  position :  the  dnct  to  the  right,  the  uterr  to  the  left, 
and  the  vein  between  them  and  on  a  posterior  plane.  They  are  aU 
enclosed  in  some  loose  areolar  tissue,  Ghsson's  capsule,  and  a  prolonga- 
tion of  this  tissue  accompanies  them  throueb  the  nver. 

The  hepatic  veins,  three  large  and  aeversJ  small,  empty  into  the  inte- 
rior vena  cava.  The  nervee  come  Irom  the  ctnltac  plexus,  right  phrenic, 
and  both  vagi. 

THE  QAUi-BLADDER. 
Descrilw  the  gall-bladder. 


'I'his  IB  a  pear-shaped  sac  lying  in  the  impression  of  the  right  lobe, 
from  the  rient  end  of  the  transverse  fissure  to  the  anterior  IVee  margin. 
It  is  4  inches  long  and  Ij  inches  broad,  holding  8  to  12  drachms,  and 
is  held  in  place  by  areolar  tissac  and  the  peritoneam.  The  fundus  looks 
downward,  forward,  and  to  the  right;  the  body  and  neck  upward,  hack- 
ward,  and  to  the  left. 

What  are  the  relations  of  the  gall-bladder? 
Body. 

Uver. 

Ascending  duod. 
Pybric  end  of  stomach. 
Hepatic  flexure  of  colon. 

FuNBCa. 
Fhmt 
Abdominal  wall  [ninth  or  tenth  costal  cart ). 


Transverae  colon. 
Deacribe  the  btllarr  dncts. 

The  hfi)atic  dvcl  is  formed  by  the  junction  at  an  obtuse  angle  of  a 
branch  from  each  lobe,  and  runs  downward  and  to  (he  richt  for  ncnrly 

2  inches,  and  joins  the  cystic  du(it  to  form  the  common  bile-duct.  Itte 
nfftie  duel  is  1  i  inches  long,  and  descends  toward  the  left  and  joins  the 
above  as  described.     The  common  htlF-durt  is  nearly  'A  inches  lonp  and 

3  lines  in  diameter.  It  runs  along  the  right  border  of  the  Icxser  omen- 
tum behind  the  first  part  of  (he  duodenum,  then  between  the  pancreas 
and  descending  duodenum,  then  to  the  right  of  the  penereatie  du<-t.  with 
which  it  opens  by  a  common  orifice  at  the  summit  of  a  papilla  iust  below 
the  middle  of  the  inner  wall  of  the  second  portion  of  the  duoaenum. 


334  THE  OBOANB  OP  DIGESnON. 

THB  PANOBBAS. 
Describe  the  pancreu. 

This  IB  a.  long  gland,  flattened  &om  before  backward,  tapering  to  its 
left  end,  the  lau,  and  enlarged  at  its  right  end,  the  A«id,  between  these 
two  points  being  the  bodif.  It  lies  in  the  back  pan  of  the  epigasQrie 
and  left  hvpoohundriac  regions,  being  about  6  to  8  inches  long,  and  leae 
than  1  incn  thick,  and  1)  inches  broad.  Its  weight  is  varionsly  stated  at 
2  to  6  ounces. 

The  head  is  curved  upon  itself,  and  often  gives  off  a  projectioii  of  its 
substance  behind,  which,  with  the  remtunder  of  the  organ,  eDcloeee  the 
superior  mesenteric  vessels.  This  portion  is  sometimes  detached,  and  is 
called  the  leaser  pancreas.  The  pancreas  has  two  broad  sorfaoee,  ante- 
rior and  posterior,  and  a  narrow  inferior  sar&ce. 

GMve  the  rd&tioiu  of  the  pancreas. 

Abovz. 
Coeliacaxis. 

Splenic  vessels  (vein  behind). 
HepatJc  arterjr. 

Front. 
Poet,  surface  of  stomach. 
Peritoneum  derived  from  superior  layer  tuns,  meeocoloa. 

Right  Silk.  L^  Side. 

Asoeoding  duod.  {above).  Spleen. 

Com.  bile-duet  (&eAt>uf). 
PaDcreatiooMJnod.  artery  (infitmt). 

Deeoend  duod.  I  _v  , ■    . 

Right  kidney.  |  »l>«t8  <«»«««- 
Right  BDprareoa]  oapBole  {bdmd). 
^IVana  duod.  {bdowj. 


Rrst  lumbar  Tert 

Crura  of  diaphragm. 

Sun.  mesenteric  vesels. 

Inf.  mesenteric  vein. 

Splenic  vein. 

Left  kidney  and  suprarenal  capsde. 

Left  renal  vessels. 

Thoradc  duct. 

Vena  port«. 

Aortaandinf:  cava.  D,g„„.:h»Go0^lc 
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Belov. 
Sup.  mesenteric  Teasda. 
Inr  mesenteric  Tein. 
Splenic  flex-  colon. 

it^nsreise  dood.      ,       .  ,  .    ,  , 

Peritoneam  denvea  &om  imenor  layer  mtns.  meeocoloa 

The  duct  of  the  pancreas  nms  from  left  to  rieht  and  empties  into  the 
dnodennm  as  descnbed.    It  is  called  the  duct  of  Wiisung. 

THE   SPLEEN  AND   SUPRARENAL   CAPSULES. 

THB  SPLEEN. 
Deactlhe  tbe  spleea. 

The  spleen  U  placed  at  the  back  of  the  left  hypochondrium,  and  in  tie 
uillaiyune  cxtendB  Irom  the  eighth  to  the  eleventh  rib.  It  is  oval  in 
shape,  highly  vaacnlar,  of  a  pvdpy  conastency,  yery  brittle,  and  is  of  a 
peculiar  purplish  color.  The  anterior  surface  is  marked  by  a  Tertical 
depremion,  Uie  hilua,  which  affords  entrance  and  eiit  to  the  Tessets. 
Here  the  peritoneum,  which  invests  the  spleen,  passes  in  a  double  fold 
to  the  stomach  as  the  gastro-splenic  omentum. 

The  organ  consists  of  a  fibrous  trabecular  &amevork  containing  and 
supporting  the  red  splenic  pulp  and  the  vessels.  Within  tbe  pnlp, 
scattered  here  and  there,  are  lighteroolored  bodies,  the  Malpighian  cor- 
puficies.  These  are  developed  on  one  side  of  the  arterial  Dnnehes  or 
entirely  surrouDd  these  veaaels,  and  are  composed  of  l^phbid  time. 
What  are  tbe  relatioiu  of  th«  spleen  7 

EXTKHNAUT  AND  PoSTEBIORLT. 

Ninth,  tenth,  and  eleventh  rihs. 
CoBto-phienic  anus  and  dUphngm. 

Above.  £dow. 

Kaphngm.  Splenic  flexure  of  the  colon. 

Coeto-coUc  Gg. 

IWITOHALLT. 

'*"'-  ^^^  /W.  Btrt. 

THE  SDPBABJWAL  OAMTJLES. 
DMcribe  the  npnrenal  e»pnl«i. 

TheM  an  two  flattened  bodies,  in  shaw  nwr'        Cw^,,!,^ 
whKhhenponthenpperbo»d«rofthekidwjrfl,t«-  -,^-oog\L 
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by  loose  areolar  tisBae.  They  are  concave  below,  convex  above,  and 
toarked  in  front  by  the  hilus,  from  which  emerges  the  gnprturenftl  vein. 
Each  measures  vertically  about  11  inches,  transrenely  1}  mches,  tnd  is 
about  i  inch  thick.    They  weigh  each  about  2  dnwhms. 

CHve  the  reUttons  of  the  snprarenal  capsules. 
Posteriorly. 
Diaphragm  at  junction  of  lumbar  and  ooBtal  parts,  at  level  of  eleventh 
or  twelfth  dorsal  vertebra. 

Antebioblt. 
RiglU  Capeule.  L^  Captult. 

Post,  surface  of  liver.  Spleen  at  upper  and  outer  end. 

I^ncreas. 
Peritoneum  from  liver  to  ant.  eur-       Peritoneum  of  lesser  ucaepantinK 
face  of  right  kidney.  it  from  cul-de-sac  of  stonucL 

Internallt. 
Vena  cava  (sometimes).  Suprarenal  arteries  and  v«im. 

THE  URINART  ORGANS  AND  PERITONEUM. 

THB  EIDNHY8. 
CHve  tlie  ceneral  shape,  poBition,  and  measnretnents  of  the  kidDeys. 

The  kidneys  lie  one  on  each  side  of  the  vertebral  column,  behind  the 
periloneum,  oppcfflite  the  last  dorsal  and  upper  two  or  three  lumbar 
yertebrse.  Each  is  beau- pjh aped,  measures  about  4  inches  in  length.  2} 
in  breadthj  and  I  to  li  inohes  in  thickness,  and  weiphs  about  M  ouncfs. 
The  right  is  somewhat  lower  than  the  left,  as  well  as  somewhat  shorter 
and  broader. 

The  anterior  surface  of  the  kidney  is  convex  and  looks  somewhat  out- 
ward. 

(Hve  the  relaUoua  of  the  kidneja. 
Front, 

[Right  kidna/.)  (Z^  kUnqf.) 

Post,  part  of  under  surfiice  r.  lobe  Qreat  end  of  Btomarli. 

of  liver.  Pancreas  in  the  middle. 

Descend,  duod.  (along  left  border).  Splenic  flexure  of  colon 

Hepatic  flexure  colon  (below).  (at  some  distance), 

Bkhinv. 

Crus  diaphragm. 
Quadrat  us  lumborum. 
Psoas  (and  internally}. 
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by  loose  Areolar  (betta  .  'Hiey  are  conc^ 
marked  in  IroDt  by  the  bilus,  from  whir' 
Each  measures  vertically  about  1  i  iuc' 
aboat  )  inch  thick.     They  weigh  eao' 

(Hre  tiie  rel&tions  of  tlia  suprr 


R^ht  Otpmfe. 
Post,  smfaoe  of  liver. 


Peritooeiun  fttun  liver 
face  of  tight  kid 
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EXTKBNALLT.  InTEBNALLT, 

Abdom  wttll  Veasele  at  hilns  and  nieUr. 

Spleen  (lea  kidney).  IWmagBUs. 

Deacend.  colon  (left  kidney).  [The  nreUT  lies  behind  and  below 

tbe  vein  and  arUiy.  The  vein  is 
in  front  of  the  aitery.] 

Abovx. 
Suprarenal  captrnle  (somevhat  anterioriy  and  internally). 

Describe  the  alrucliue  of  the  kidney. 

The  kidney  has  a  distinct  capsule,  beneath  which  is  some  nnstriped 
muscle,  and  contains  within  it  a  central  cavity  or  sinua.  The  duct  or 
ureter  commences  by  a  dilated  part,  the  pdvit,  which  is  itself  made  up 
of  smaller  tubules,  the  calyces.  The  kidney  substance  is  made  up  of  a 
cortical  part  and  a  medullary  part  The  latter  is  composed  of  pyramidal 
manes  of  a  darker-colored  tissue,  their  baaea  looking  toward  the  penpb- 
ery.  They  contain  uriniferons  tubules  which  at  the  apices  of  tbe  pyra- 
mids open  into  the  calyces,  which,  in  turn,  make  np  the  pelvis. 

(For  a  more  detailed  description  of  the  structure  of  the  kidney,  aoe 
Butoiogy  of  this  series.) 

THB  UBBTSBS. 
Describe  tbe  nreten. 

These  tubes  convey  the  urine  Irom  the  kidneys  to  the  bladder.  Each 
is  lt>  to  18  inches  long,  of  the  diameter  of  a  goose^uill,  and  runs  down- 
ward, forward,  and  inward. 

What  an  iti  reUtUnu  ? 

Feost. 
Peritoneum. 
Spermatic  vessels. 

^It  ureter)  sup.  hemorrhoidal  aiteiy. 
Ileum  (right  ureter). 
Sigmoid  nez.  (lefV  ureter). 
Bladder. 


Behind.  iNTEttNALLY. 

Psoas.  .  Inf.  cava  (right  ureter). 

Com.  iliac  art^iy  at  its  hituTcatton.  Vas  deferens. 

Ureter  entere  post  fidse  vedcal  ligament,  with  vu  d^B— » *»Mrpen  it 
and  the  bladder. 
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The  bl&dder  lies  in  the  pelvic  cavity  behind  the  pubea,  in  front  of  tlie 
rectum  (va^na  and  uterus  coming  between  in  the  lenude).     It  ia  a  moa- 
culo-membranouaba^,  and  measures,  when  moderately  distended,  5  inches 
in  length  and  3  in  width,  and  holds  about  a  pint. 
Hov  is  the  bladder  divided? 

It  IB  divided  iuto  a  summit,  superior  sur&ce,  base,  inferior  enr&oe, 
and  sides. 

The  iummi't,  looking  forward,  is  connected  to  the  umbilicus  by  the 
urachna  centrally  and  the  obliterated  hypogastric  arteries  laterally. 

The  luperior  inr/ace  extends  from  the  summit  to  just  above  the  bot- 
tom of  the  recto-vcaical  pouch.     It  is  entirely  covered  by  peritoneom. 

The  base  extends  from  the  superior  surface  to  the  prostate  gland.  It 
is  triangular  in  shape,  with  the  apex  at  the  prostate,  and  is  bounded 
laterally  by  the  vasa  deferentia  ana  vesiculaa  seininalee.  It  has  poilo- 
neal  covenng  only  for  a  small  distance  jnst  above  the  recto-vesical  pouch. 

The  inferior  (or  pubic)  surfnce  extends  from  the  prostate  gland  to  th« 
summit,  and  rests  on  the  triangular  ligament,  posterior  surlace  of  bod^ 
of  pubea,  and  lower  pari  of  anterior  abdominal  wall. 

The  sidet  are  in  apposition  iritb  the  recto-vesical  faaoia  and  olrtnrat(» 
intemus  muscle. 

When  empty  the  bladder  collapses  into  the  pelvis,  and  in  section  pte- 
scnta  a  triangular  outline  with  the  apex  toward  the  Bympbysis. 
What  are  the  relations  ttf  the  bladder? 
Abovb. 
Abdom.  wall 
Small  intestines. 
Fnmi.  Behind. 

Triangular  lig.  Peritoneum. 

Symp.  pubis.  Rectum. 

Abdom.  wall.  Utems  (female). 

Pre-vesical  space  of  Retsios  (when  distended).       Small  intestines. 
Prostatic  plexus. 

SiDlS. 

Hypogastric  artery. 

Ureter,  obturator  intemus. 

Vas  deferens,  lecto-veocal  fkscda. 


Vedculffl  seminates  (vagina  female). 
Vas  deferens. 

Prostate.  /~-         i 
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Name  the  UgsmeBta  of  the  bladder. 

They  are  divided  into  true  ligaments,  or  thoec  formed  by  the  recto- 
Tcsical  fawia,  and  in  addition  the  nracboB ;  and  the  false  ones,  or  those 
formed  of  peritoneum. 

The  true  UgnntfiiU  include  the  two  anterior  or  pubo-prostalic  and  the 
two  lateral.  The  former  run  between  the  bladder  and  prostate ;  the 
latter  belwecti  the  bladder  and  Bides  of  the  pelvis. 

The  fiiUe  ligiimfnU  are  a  superior,  from  summit  of  bladder  to  navel, 
two  lateral,  to  the  iliac  fossee,  and  two  posterior.  These  latter  run  be- 
tween the  rectum  and  bladder  (uteruB  and  bladder  in  the  female}.  They 
(^ntain  the  ureters.  The  hypogastric  arteries  lie  between  each  lateral 
ligament  and  the  corresponding  posterior  ligament.  The  bladder  has  a 
serous  or  peritoneal  coat,  a  muscular  coat  of  three  layers,  a  submucous 
areolar  coat,  and  a  mucous  coat 

Describe  the  interior  of  Uie  bladder. 

The  mucous  membrane  is  loosely  attached  eicept  over  the  trigone. 
Tliis  is  a  [riangular  area  whose  apex  corresponds  to  tne  urethral  opening, 
and  whose  basccxtcnds  between  the  orifices  of  the  uretera,  indicated  by 
a  cun-cd  elevation  due  to  a  muscular  band.  Extending  from  the  open- 
ing of  the  urethra  is  another  elevation  due  to  submucous  thickening,  the 
uvula  vmcKf.     In  the  female  this  is  indistinct  and  the  trigone  is  small. 

THB  PBRITONStUM. 
What  is  the  peritoneom  ? 

The  peritoneum  Is  a  closed  serous  sac  which  invests  more  or  less  com- 
pletely the  contents  of  the  abdominal  and  pelvic  cavities,  sending  in 
processes  or  diverticula  between  the  adjacent  viscera.  TItesc  processes 
arc  attached  to  the  surfaces  of  the  vjscera,  forming  their  investment, 
and  siervinR  also  to  separate  and  allow  a  free  movement  between  them 
without  friction.     Moreover,  they  confine  the  viscera  in  their  proper  rela- 

The  walla  of  the  peritoneum  are  very  thin,  the  attached  surfaces  being 
rinigh ;  the  free,  smooth  and  moist  and  covered  with  a  layer  of  endothe- 
lium. That  part  which  is  attached  to  the  inner  surface  of  the  abdominal 
walls  is  called  the  parietal  layer,  while  that  investing  the  viscera  consti- 
tutes tJie  visceral  layer. 

Describe  tbe  general  atrang ement  of  the  peritonevm. 

Storting  from  the  anterior  abdominal  wall,  the  peritoneum  passes 
amund  on  ihc  risht  side  to  completely  invest  the  lower  part  of  the  »ccum 
and  the  vermiform  afipendix,  but  onlv  partially  (7)  investing  the  rest  of 
the  caecum,  coverinjr  its  front  and  sides,  the  back  pwl^iog  very  often 
n>uw.i<«wi      tt  ...^..11^  ;^yggjg  ^^^g  entire  asce^"  ^milar 

iwever,  the  beck  p  ^"  "■'(>'^iJso 


uncovered.     It  partially  invests  the  entire  asce^" 
ler.    Qail«  often,  howev 
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C07ered  by  t^e  peritoneum,  which  thus  fonos  ft  mesoaDCum.  It  now 
coveis  the  lower  part  of  the  front  of  the  right  Udney  and  the  fhmt  of 
the  third  portion  of  the  duodenum,  paseee  thence  to  the  spioej  and, 
fonuiag  the  right  side  of  the  mesentery,  invests  the  j^unnm  and  ileum, 
and  returns,  as  the  lelt  Wer  of  the  mesentery,  to  the  spine,  thus  oom- 
pleting  the  stracture.  Tbe  periloneom  now  crosses  the  lower  part  of 
the  left  kidney,  invests  the  descending  colon  in  a  manner  similar  to  that 
on  the  rieht  side,  forms  a  long  sigmoid  mesocolon,  and  returns  to  the 
front  of  the  abdomen. 

Sfarting  from  the  same  place,  we  may  trace  the  peritonemn  downward 
to  completely  invest  the  rectum  in  its  upper  part  and  partially  invest  it 
below,  at  first  covering  it  in  fron^  ana  laterally^  lower  down,  only  in 
front,  and  lastly  leaving  the  gut  altogether.  It  is  then  reSected  on  to 
the  base  and  up^r  part  of  the  bladder  in  the  male,  forming  the  recto- 
vesical pouch.  This  pouch  presents  on  each  side  a  fold,  the  plica  semi- 
lunaris. From  the  apei  of  the  bladder  it  ascends,  investing  the  urachns 
and  obliterated  hypogastric  artery  on  each  side.  In  the  female  it  paiwes 
from  the  rectum  to  the  upper  part  of  the  vagina,  forming  the  pouch  of 
Douglas,  which  presents  plicse  semilunares  similar  to  those  found  in  the 
recto-vesical  pouch  in  the  male.  It  then  covers  both  surfaces  of  the 
uterus,  and  forms  the  broad  ligaments,  investing  the  Fallopian  tubes  to 
the  fimbriated  ends,  where  it  becomes  continuous  with  their  mucous  mem- 
brane. 

Above,  the  peritoneum  runs  on  the  under  stirface  of  the  diaphragm  as 
far  back  as  the  <£8ophageal  opening,  and  meets  the  process  of^  thefetnr 
toe,  which  lies  on  the  posterior  enmce  of  the  liver.  It  also  forms  thtt 
coronary,  lateral,  and  blciform  ligaments.  At  the  auterior  border  of 
the  liver  it  is  reflected  on  to  the  under  surlace,  covers  the  quadratic 
lobe,  and  at  the  transverse  fissure  it  meets  the  poeterior  layer  of  the 
lesser  or  gastro-heparic  omentum  from  the  lesser  sac,  and  passes  with  it 
to  the  lesser  curvature  of  the  stomach  as  the  anterior  layer,  thus  oom- 

Sleting  the  omentimi.  From  the  quadrate  lobe  it  ioveslJ*  the  gall-bUd- 
er  to  a  variable  degree,  the  under  surface  of  the  right  lobe  of  the  live^ 
the  front  of  the  second  portion  of  the  duodenum,  and  the  upper  part  of 
the  right  kidney,  forming  here  the  fold  known  as  the  hepato-rcnal  liga- 
ment Laatly,  it  invests  the  hepatic  flexure  of  the  colon,  and  proceeds 
to  the  right  colon  in  the  manner  previousjv  described. 

To  the  left  of  the  longitudinal  fissure  of  the  liver  it  covers  the  entire 
under  and  upper  surface  of  the  lefl  lobe  of  the  liver,  forming  the  left 
lateral  ligament.  Tracing  to  the  left  the  anterior  lajer  of  the  lewcr 
omentum,  the  peritoneum  covers  the  front  and  left  side  of  the  cesophagus 
and  left  end  of  the  stomach,  pas^ng  thence  to  invest  the  spleen,  and 
forming  the  anterior  layer  of  tie  gastro-splenio  omentum.  Paa»ng  from 
the  diaphragm  to  the  stomp-'-  *-  '*•'•  '"ft  of  the  gullet,  there  is  formed  th« 
gastro- phrenic  fold  or  li'  "^n  the  diaphragm  and  apleiue 
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Boscribe  the  lesssr  uc  of  the  periton«nm. 

.  This  ie  a  process  of  tlie  peritoneum  irhich  liaea  the  space  bounded  by 
the  posWrior  sorfaces  of  the  liver  and  etomach  and  the  npper  Burfttce  of 
the  transverse  oolon.  It  oommunicates  with  the  greater  sac  by  means  of 
the  furamen  of  Wioslow,  which  is  bounded  in  front  by  the  lesser  omen- 
tum, with  ihe  portal  vein  and  hepatic  artery  and  duct  Dctwecn  its  layers, 
behind  by  the  vena  cava  inferior,  above  by  the  lobus  caudatus,  below  by 
the  duodenum.  From  this  point  the  lesser  sac  lines  the  posterior  abdom- 
inal wall,  and  adheres  to  the  back  of  the  grealer  sac  eicept  where  the 
stomach  comes  between.  Above  it  passes  behind  the  liver,  between  the 
8pij^elian  lobule  and  the  back  part  of  the  diaphragm,  to  meet  tlie  pro- 
cess iron)  the  greater  sac  already  described.  Here  it  is  attached  to  (he 
transverse  fissure  and  the  fissure  of  the  ductus  venosus,  covering  the 
cesouhaguB  behind  and  on  the  right.  At  the  transverse  fissure  it  pusses 
to  the  leaser  curvature  of  the  stomach,  fomiin^  the  posterior  layer  of  the 
lesser  or  gaslro-he))atic  omentum,  the  anterior  layer  coming  from  the 
neater  sac.  It  then  invests  the  back  of  the  stomach,  and  descends 
mim  the  great  curvature  in  front  of  the  transverse  colon  and  small  intes- 
tine to  a  greater  or  less  extent.  Turning  upon  itself,  it  ascends,  thus 
forming  the  internal  layers  of  the  great  omentum,  as  far  as  the  trans- 
verse colon,  whose  upper  surface  it  invests,  and  passes  thence  to  the 
spine,  thus  farming  the  upper  layer  of  the  transverse  mesocolon.  It 
now  passes  upward  over  the  front  of  the  oancreas,  ca;liac  axis  and  its 
branches,  npper  Dart  of  left  kidney,  the  lett  suprarenal  capsule,  and  that 
part  of  the  diaptiragm  between  the  aortic  and  caval  openings,  and  is 
oonlinuoua  with  that  part  of  the  lesser  sac  lining  the  space  back  of  the 
liver,  already  described.  Traced  to  the  left  over  the  pancreas,  the  peri- 
toneum is  reflected  to  the  hilos  of  the  spleen,  and  thence  to  the  stomach, 
forming  the  posterior  layer  of  the  gastro-splenic  omentum.  Traced  to 
the  right,  it  is  reflected  nom  the  extreme  end  of  the  pancreas  on  to  the 
back  of  the  first  portion  of  the  duodenum,  and  becomes  continuous  with 
that  covering  the  posterior  surface  of  the  stomach. 

Describe  the  fi>nution  of  the  great  omentnm. 

The  anterior  layer  of  the  lesser  omentum  invests  the  front  of  the 
stomach  to  the  greater  curvature,  from  which  it  descends  in  IVont  of  and 
with  the  posterior  layer,  and  thus  in  front  of  the  transverse  colon  and 
small  intestine,  to  a  variable  degree.  Still  outside  of  the  posterior  layer 
(from  the  lesser  sac),  it  is  reflected,  in  a  manner  similar  Co  that  layer, 
upon  itself,  and,  ascending  with  it,  completes  the  great  omentum.  Ttiose 
layers,  therefore,  of  the  ^at  omentum  which  are  contributed  by  the 
lesser  sac  are  continued  within  those  from  the  greater  sac.  At  the  tmna- 
veivc  colon  the  laj'crs  of  the  greater  omentum  separate  and  enclose  the 
gut,  meeting  behind  and  completing  the  transverse  mesocolon,  which 
extends  to  the  lower  border  of  (he  pancreas.  Here  the  inferior  layer 
(from  the  greater  sac)  nma  down  along  the  posterior  abdominal  i^tU  and 
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blends  vitb  the  mesenUiy  u  dcHiibed,  and  the  soperior  layer  (from  the 
leaser  sw)  proceeds  as  already  mendoned. 

ORGANS  OF  REFRODUOnON  (MALE). 
THE  PROSTAT2  GLAND. 

The  proetate  gland  sniroundB  the  Bo-c«11cd  necic  of  the  bladder  and 
the  commencement  of  the  urethra.  It  rests  against  (he  rectum  behind, 
aad  lies  on  the  subpubic  fascia  (poBterior  layer  of  inHngiilar  liirajnentl. 
It  resembles  a  chestnut  io  form,  and  measures  transversely  I  i  iiii-hec,  from 
base  to  apex  11  inches,  and  nearly  1  inch  in  thickness,  its  weight  being:  6 
drachniB.  Tlie  toM  looks  toward  the  neck  of  the  bladder,  iisn/MxEtoueoes 
the  deep  perineal  fascia  (triangular  ligament),  the  jKUlerior  t«r/iice  ia 
joined  to  ihe  rectum  by  areolar  tissue,  and  its  ^ubic  ear/act,  Ennrrcd 
longitudinally,  lies  i  inch  from  the  pubic  syoiphysis.  It  is  supgurted  ii/ 
its  position  bj-  the  pubo- prostatic  ligamenis,  posterior  layer  of  (he  deep 
perineal  fuscia,  and  the  tront  of  each  levator  ani  (the  levator  prostatffij. 

The  prostate  consists  of  two  lateral  lobes  and  a  middle  lobe.  The 
Inleral  lotiex  are  sepatsted  behind  \)y_  a  deep  notch,  and  are  continuous  in 
front  of  the  urethra.  The  midiUe  is  smaller,  lying  between  the  lateral 
lobes,  the  bladder,  and  the  adjacent  portion  of  the  urethra. 

The  urethra  and  common  seminal  Jucts  pierce  the  prostate.  The  gland 
has  a  dense,  6rm,  fibrous  capsule,  which  is  derived  from  the  rccto-vesical 
fascia  and  the  posterior  layer  of  the  triangular  ligament,  and  it  consists 
of  glaDd(dar  and  muacular  tissue. 

THE  PENIS. 
Describe  the  penis. 

The  penis  consists  of  three  t^ljudricd  masses  of  erectile  tissue  united 
together,  the  two  apper  of  whicli,  lying  side  by  side  and  called  the 
corpora  cavemosa,  form  the  chief  bulk  of  the  organ,  and  the  lower,  (he 
corpus  spongiosum,  contains  part  of  the  urethra.  TTie  root  is  attached 
(o  the  pubic  rami  by  the  crura,  and  to  the  symphisis  bv  (he  suspen-^iiy 
ligament.  The  body  is  cylindrical  when  flaccid,  tnangutar  with  rounded 
border  and  sides  when  erect,  the  upper  side  being  the  dorenm.  It  is 
covered  by  a  very  thin  skin,  which  is  dark  in  color  and  devoid  of  adiput«.> 
tissue,  being  loosely  connected  to  the  organ.  This  skin  folds  uixm  itself 
in  tront  to  form  the  prepuce,  the  under  layer  of  which  joins  (ne  cervix 
and  becomes  very  like  a  mucous  membrane,  covering  the  glaitsand  blend- 
ing into  the  mucons  membrane  of  the  urethra  at  the  meatus.  An>unit 
the  cervix  and  corona  glandis  are  small  glands,  the  glandulie  TvMmi 
odorifune.  The  glaia  ia  conical  and  iioints  anierioriy,  its  summit  prv- 
senting  a  vertical  slit,  the  nuxtitu  nriiianu*,  from  the  lower  )«rt  of 
which  a  fold  of  mucous  membrane  runs  back  to  join  the  prepuce,  and 
'a  called  the  franum  pnrpulii.     The  base  of  the  glana  pnyecta  at  i(« 
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circumference,  forming  the  eonma  glandit,  behind  which  is  a  coDstriotion, 
the  cervix. 

The  corpora  eavernota  are  doeelj'  connected  for  the  anterior  three- 
fouKha,  beiDK  flattened  mesialJv,  while  behind  they  separate,  and, 
enlarging  at  tirat  to  form  the  bulD  of  the  corpus  cavernoauni,  gradually 
taper,  and  under  the  name  of  crura  penis  are  attached  te  the  rami  of 
the  pnbes  and  ischium.  In  Iront  they  form  a  single  blunt  extremity 
which  ia  joined  by  fibrous  tissue  to  the  Dase  of  the  glans.  Below  them 
b  a  groove  for  the  corpus  epongioaum,  and  above  ODe  for  the  dorsal  vein 
of  the  penis. 

The  fibrous  envelope  is  composed  of  longitudinal  fibres  common  to 
both  corpora,  and  circular  fibres  which  are  internal  and  belong  to  one 
corpus  only,  Meaially,  where  the  circular  fibres  of  both  sides  meet,  they 
unite  to  form  a  septum.  This  septum  is  thick  and  complete  behind,  but 
in  front  many  vertical  alite  allow  of  commnntcation  between  the  two 
bodies,  and  have  given  to  the  septum  the  name  teptum  pectini/arme. 
From  the  inner  surface  of  this  envelope  numerous  fibrous  traoeculse 


oraiichea,  which  form  a  capillary  network  opening  directly  into  the  cav- 
ernous spaces,  some  of  them  forming  convolutea  vessels,  the  hchcine 
arteries,  which  project  into  the  trabecular  spaces.  The  blood  is  returned 
by  the  dor^  vom,  prostatic  plexus,  and  pudendal  veins. 

The  cvTptu  pxiiigitmim  commences  behind,  between  the  two  crura, 
and  in  front  of  the  deep  perineal  fascia,  as  the  bulf/,  and  in  front  ex- 
pands to  form  the  glans.  The  bulb  receives  an  investment  from  the 
anterior  layer  of  the  deep  perineal  fascia  and  is  surrounded  by  the  accel- 
erator uritue  muscles.  The  urethra  runs  through  the  up^icr  part  of  the 
corpus  spongiosum,  surrounded  by  a  layer  of  erectile  tissue,  the  imrt 
within  the  bulb  being  called  the  bulbous  portion  of  the  urethra.  The 
fibrous  envelope  is  while,  thinner  than  that  of  the  corpora  cavernosa,  and 
encloses  a  situilar  trabecular  structure.  Just  beneath  it,  forming  part 
of  the  outer  coat,  is  a  layer  of  muscular  fibres,  and  a  second  muscular 
layer  lies  beneath  the  urethral  mucous  membrane. 

THE  MAT.Tn  UREiTHRA. 
DeBcribe  tha  urethra,  and  give  its  thna  divisions. 

The  male  urethra  extends  from  the  neck  of  the  bladder  to  the  end  of 
the  penis,  is  about  8}  inches  long,  and  is  lined  throughout  by  mucous 
membrane  supported  by  a  submucous  tissue  and  connected  by  it  with  the 
subjai-ent  tissues  in  its  three  parts — viz.  the  prostatic,  ni  em  bra  nous,  and 
spongy.  Part  of  the  submucous  tissue  is  composed  of  a  longitudinal 
muscular  layer  internally  and  a  circular  eilemally. 

The  prootatio  portion  is  the  widest  part  of  the  canal,  and  traverses 
the  prostate  gland,  being  about  U  inches  long,  widest  at  the  middle,  and 
lying  above  the  middle  lube.  It  is  very  diktahle.  On  its  floor  is  a  slight 
devalioQ  at  the  back  part,  which  pasi^cs  back  to  the  uvula  vesicfc,  and 


344  OBOANS  OF  BEPBODUCnON   (mALE). 

la  placed  in  the  meditn  Uoe,  measuring  }  inch  long  and  about  i  inch  at 
its  maximiun  height  This  ridge  has  been  Taiionaly  named  the  cristt 
nrethron,  cnilicultu  teminaiu,  verumonlanum^  and  eapHl  gaUinagiai*. 
On  each  side  of  it  is  a  groove,  the  prottatic  tivat,  the  floor  of  wbkh 
presents  the  orifices  of  the  numerous  prost&tic  ducts. 

In  the  fore  part  of  the  vcruniontanuiu  is  a  depression,  which  leads 
into  the  tiaat  poeulari*  or  uta-uM  matculinut,  upon  or  within  the  marpiut 
of  which  are  the  orifices  of  the  Qocalatoru  ducti.  This  sinus  forms  a 
cul-de-Boc  running  in  the  Terumontsnum  and  beneath  the  middle  lolie  of 
the  prostate. 

The  metnbranouB  portioii  lies  between  the  apex  of  the  prosute 
and  the  bulb  of  the  corpus  spongiosum,  and  is  the  Darrowest  part  of 
the  canal.  It  is  )  inch  long.  It  pierces,  hes  between,  and  is  invested 
b;  the  anterior  and  posterior  layers  of  the  deep  perineal  faada.  and  la 
surrounded  by  the  compreaeor  niethnn,  one  oi  Cowper's  glands  lying 
on  each  side. 

Coicprr'i  glandi  are  yellowish,  lobulated  bodies,  of  the  siie  of  a  pea, 
lying  between  the  two  layers  of  the  deep  perineal  fiiscia,  behind  the  mem- 
branous urethra,  and  between  the  arteries  of  the  bulb  above  and  thetnms- 
vcrge  fibres  of  the  compressor  urethise  below.  The  lobules  are  made  up 
of  acini  and  joined  together  by  fibroos  tissue.  The  ducts  from  the  lob- 
ules unite  ouUide  the  gland  into  a  common  doct,  which  runs  forward 
beneath  the  mucous  membrane  for  about  an  inch  and  opens  on  the  floor 
of  the  bulbous  portion  of  the  urethra. 

The  Bpoasy  portion  of  the  urethra  is  enclosed  by  the  corpoi  spon- 
giosum, and  is  about  6}  inches  long.  The  bidbma  portion,  or  nntu.  b 
dilated,  but  bevond  the  bulb  the  urethra  is  of  uniform  calibre  as  far  as 
the  ^lana,  in  wni«b  it  is  again  dilated,  forming  here  the/owa  nnvloUara, 
and  its  long  axis  becomes  vertical  instead  of  transverse.  At  the  meatus 
it  is  much  contracted. 

The  mucous  membrane  presents  the  orifioea  of  many  small  racemose 

§  lands  (glands  of  Jjittre)  and  of  many  lacunce.  One  of  these  latter,  in 
le  upper  part  of  the  fossa  navicoluis,  is  oonsiderBbly  dilated,  and  is 
called  the  lacana  magna. 

THE)  TBSTB8. 
Describe  the  Bpeim&tic  cord. 

The  testicles  are  two  glandular  organs  suspended  in  the  scrotum  by 
the  spermatic  cord. 

The  ipCT-molic  cord  extends  from  the  internal  ring  to  the  back  of  the 
testis.  Its  various  parts  are  connected  together  by  areolar  tisme,  and 
are  invested  by  the  various  processes  of  the  fascia,  which  deeuends  with 
the  testicle.  In  its  couree  through  the  inituinal  canal  it  lies  at  first 
between  the  internal  obliaue  and  the  fascia  transversalis.  the  tbnner 
at  l4mea  arehing  over  it;  then  between  the  aponeurosis  of  the  external 
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The  left  cord  is  the  longer. 

Of  what  Is  the  spermatic  cord  composed  ? 

It  is  composed  of  the  spermatic  artei^,  aiteiy  of  the  tbs  deferens,  and 
cremasteric  artery,  the  Bpermatic  veins  trom  the  bacit  of  the  testis,  which 
receive  the  veins  from  Ine  epididymis  to  form  the  pampiniform  pleiiut, 
a  number  of  large  lymphatics,  and  the  spermatic  plexus  of  the  sympa- 
thetic, together  with  the  vas  deferens,  the  layers  of  fasuia  which  cover 
the  testicle,  and  the  remiuns  of  the  peritoneal  testicular  process. 

What  are  the  boundaries  of  the  Ingnlnal  canal  T 

The  in^inal  canal  b  bounded  behind  by  the  fascia  transvenwliB  and 
the  conjomed  tendon  ;  in  fro»l  by  the  transrersalia  and  internal  oblinue 
above,  and  the  external  oblique  aponeurous  below ;  its  floor  is  formed  by 
the  curvins  back  of  Foupart's  ligament ;  its  roof  by  the  arched  fibres  of 
the  internal  oblique  in  apposition  with  the  aponeurosis  of  the  external 
oblique. 

Qive  the  corerlngs  of  the  testicle. 

The  testicle  is  covered  from  without  inward  by  the  following  structures : 
the  scrotum,  composed  of  skin  and  dartos ;  the  iiitercolumnar  or  ck- 
lemal  spermatic  fascia ;  cremasteric  fascia;  infundibuliform  fascia,  or 
internal  spermatic  fascia;  tunica  vaginalis. 

What  is  the  scrotnm? 

The  Borotum  is  a  pocket  which  contains  the  testicles  and  part  of  the 
s|>erroatic  cords,  and  is  marked  Buperficially  by  a  median  ridge,  the  raph^, 
which  runs  from  the  penis  along  the  scrotum  and  perineum  to  the  anus. 
The  scrotum  consists  of  a  layer  of  skin  and  the  dartos. 

The  tkin  is  thin  and  dark,  and  presents  folds  or  rugie,  is  covered  with 
hairs  thinly  ncattered,  and  is  fumiHhed  with  sebaceous  glands. 

The  fiiirtiis  is  a  thin  contractile  tunic,  of  a  reddish  color,  continuous 
with  the  superficial  fascia  of  the  groin  and  perineum  ;  it  is  verj-  I'ascular, 
and  is  composed  of  loose  areolar  tissue  and  unstriped  muscle.  It  sends 
in  a  partition,  the  septum  scroti,  which  separates  the  two  testes,  and  is 
atlaclicd  to  the  under  surface  of  the  penis  and  to  the  raph^. 

&tn  the  fitsclB  within  the  scrotnm. 

The  I'litereoliimnar  fascia,  separated  by  loose  areolar  licsue  from  the 
dartos,  is  attached  to  and  descends  from  the  margins  of  the  pillars  of 
the  external  ring. 

The  cremailiric  fascia  consists  of  scattered  muscular  loops  or  bundles 
(ctemaster  muscle),  connected  toKCiher  by  areolar  tissue,  the  former 
being  continuous  with  the  lower  border  of  ihe  internal  oolii|ue. 

The  infvndibutiform  fascia  is  coutiimoua  above  with  the  fascia  traiu- 
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TersaliB  and  the  subserona  areolu  tissue  of  the  peritoneum.    These  two 
together,  the  Utter  being  uDderoeath,  fonn  the  faacu  propria.    It  ia- 
vestB  the  surface  of  the  coid  and  sends  in  septa  between  its  component 
parts. 
The  tunica  vagaudis  (see  Tettide  proper). 

Describe  tlu  testicle  proper  and  epidldrmlB. 

Each  teetdole  is  OToid,  flsttened  from  aide  to  side,  and  anspended  ob- 
liquely (the  left  being  somewhat  the  lower),  its  upper  end  being  directed 
forward,  outward,  and  ujtward,  the  lower  in  the  opiKwite  direction. 
Each  is  U  inches  long,  U  inches  wide,  and  leas  than  1  inch  thick,  and 
w^bs  I  to  1  ounce. 

Tne  front,  aides,  and  both  ends  of  the  testis  are  iree,  smooth,  and 
covered  by  the  tunica  vaginalis.  At  the  posterior  botder  the  veeseU  and 
nerves  enter  and  emerge,  and  to  this  border,  as  well  as  to  the  outer  sur- 
face, is  attached  the  epididymis. 

The  epididymis  is  a  long,  narrow  structure,  made  up  of  a  bodi/,  a 
head  or  ifliAus  major,  and  a  taU  or  globu*  nunor.  , 

The  globus  m^or  is  large,  and  joined  lo  the  upper  end  of  the  testkJe 
by  the  efferent  ducts ;  the  minor  is  amall  and  pointed,  and  ia  joined  lo 
the  lower  end  of  the  testicle  by  a  reflection  of  the  tunica  vaginalis  and 
some  cellular  tissue.  The  convex  surface  and  anterior  border  of  the 
epididymis  are  free  and  covered  by  the  tunica  vsKinalia,  as  is  also  the 
concave  or  attached  surface  (except  at  the  ends],  the  serous  menibruoe 
here  forming  the  digital  fossa.  On  the  front  of  the  globus  m^or  are 
one  or  more  small  pedunculated  bodies  called  the  hgdalidt  of  Mnrgagai. 
believed  to  be  the  remains  of  Miiller's  duel.  The  epididymis  is  a  con- 
voluted canal  whose  lumen  is  continuous  with  that  of  tlie  vaa  deferens. 

The  tunloa  vaginalis  is  a  closed  serous  sac,  and  consists  of  a  vis- 
ceral layer  and  a  parietal  layer. 

The  visceral  lai/er  adheres  to  the  outer  anr^ux  of  the  tunica  albnginea, 
surrounding  the  testis  and  epididymifu  and  joining  them  together  by  a 
fold.     It  forms  between  them  the  pouch  known  as  the  digital  fossa. 

The  parieUd  layer  is  reflected  on  lo  the  inner  surface  of  the  scrotum 
at  the  posterior  border  of  the  lesUde. 

The  tunioa  albuginea  is  the  fibrous  coat  which  surrounds  the  snH 
substance  of  the  testis  and  is  reflected  at  the  posterior  botder  into  its  in- 
terior, forming  a  sort  of  septum,  the  corput  Highviori  or  multaitinuin 
tcsti».  This  septum,  wider  above  than  below,  extenda  from  the  uppot 
nearly  lo  the  lower  end  of  the  gland,  and  sends  off  numerous  trabeculte 
which  join  the  inner  surface  of  the  tunica  albuginca.  These  lUvide  the 
organ  incompletely  into  Inhiilen.  The  (iinioci  uuculoia  (pta  mater  tcatta) 
is  a  vascular  plexus  anpported  by  areolar  tissue  which  coven  the  inner 
aurfncc  of  the  tunica  albuginea  and  ita  trabecuhe. 

The  gland  Bubstanoe  consists  of  nfmini/erotu  liAtila,  which  are 
contained  within  the  lobules  above  mentioned,  each  lobule  containing  two 
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or  thiee  seminiferous  tnbules.  Each  of  theee  latt«r  is  lined  by  several 
layers  uf  epithelial  cells,  from  which,  by  a  process  of  divisioD  (karyoki- 
nesis),  are  fiodly  developed  the  Bpennatoioa. 

The  lohulft  arc  conical,  their  bases  being  turned  toward  ihe  circum- 
ference, their  apices  toward  the  mediastinum.  In  the  latter  situation 
the  tubules  become  straJKhter,  and  uniU  to  form  twenty  to  thirty  large 
ducts,  the  luhuii  recti,  loese  tubuli  recti  open  into  a  vascular  netwurl, 
the  rete  testis,  which  lies  in  ihe  substance  ot  the  mediastinum,  and  from 
this  issue  twelve  to  twenty  vam  efferentia,  which  pierce  the  tunica  alhu- 
ginea  and  enter  the  globus  major  of  the  epididjoois,  where  tbcy  now 
become  tortuous  and  lorm  conical  masses,  the  ami  vatailoti. 


The  vaa  deferens,  the  continuation  of  the  epididymis,  is  the  excre- 
tory duct  of  the  testiiilc.  From  the  glohus  minor  it  runs  along  Ihe  inner 
side  of  the  epididymis  and  back  of  the  testis,  and  in  the  spermatic  cord 
lo  the  intemal  rinR ;  here  it  descends,  crossing  the  eilemal  iliac  vessels, 
and  cur\'ing  around  the  outer  side  of  the  deep  epigastric  artery.  It  now 
passes  beneath  ihe  peritoneum  to  the  side  of  the  bladder,  and  runs  down- 
ward and  backward  to  lis  base,  intemal  to  the  ureter  and  across  the  ob- 
liiemted  hyiroguslric  arten*.  At  the  ba«e  of  the  bladder  it  lies  between 
it  and  the  re4:tum,  intemal  to  the  seminal  vesicle,  the  duct  of  which  it 
joins  (close  to  the  base  of  the  proal«le)  alter  having  enlarged  and  again 
narrowed,  forming  with  it  the  cjaculatoiy  duct.  Its  length  is  about  2 
feet  and  its  diameter  about  -^  inch.  It  has  an  external  areolar  coat,  a 
middle  muscular  coat  of  two  layers,  longitudinal  and  circular,  and  an 
internal  mucous  coat  covered  with  columnar  epithelium. 

The  veaioulee  seminales,  conical  in  furm,  the  wider  end  looking 
backward,  lie  between  the  rectum  and  the  base  of  the  bladder,  and  are, 
the  reservoirs  for  the  semen.  They  are  2  inches  long  and  j  inch  wide. 
In  front  they  converge,  and  each  joins  the  corresponding  vas  deferens  at 
the  base  of  the  prostate  to  form  the  ejaculator^  ducL  The  vesicle  is  a 
sinsle  tube  4  to  G  inches  long,  coiled  up  and  giving  off  diverticula.  It 
ends  behind  in  a  blind  extremity,  and  is  2  inches  long  in  its  natural  cim- 
dilion. 

Each  ^aoulatory  duct  is  i  inch  long,  and  runs  one  on  each  side. 
forward  and  upward  within  the  prostate,  between  its  middle  and  lateral 
lolves,  and  along  the  walls  of  the  sinus  pocularis,  close  to  the  opening 
of  which  they  empty.     Each  has  an  areolar,  a  muscular,  and  a  mucous 

The  semen  is  a  whitish  fluid  oomposcd  of  lienor  «eminis,  seminal 
granules,  and  spermatosoa.  The  granules  are  ^irtra  inch  in  diameter. 
The  spermalotoa  consist  of  a  head,  formerlv  the  nucleus  of  a  spermato- 
blast, a  body,  and  a  tail.  The  siwrmatonlasls  constitute  one  of  the 
lay«n  of  epithelial  oells  liuing  the  seminiferous  tubules. 
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ORGANS  OP  REPBODUOnON  (FEMALE). 
Bzteroal. 

THH  VULVA, 
Describe  the  vnlra. 

The  tenn  vutva  or  pudendum  inclndee  the  mona  veneiis  and  labia,  tbe 
nyraphaa  and  clitoris,  the  hymea  or  ite  remains,  the  mefttus  urinBLiiiis, 
And  the  vagiDal  orifice. 
Describe  these  Tarioiu  parts. 

The  mom  venerit  is  a  fatty  cushion  ooTcrinf;  the  froDt  of  the  pubes, 
and  aft«r  puberty  is  plentifully  supplied  with  hairs.  Below,  it  divides  into 
the  two  lahia  nwjora,  which,  diminishing  iu  size  as  they  pass  downward 
and  backward,  unite  an  inch  in  fiunt  of  the  auus.  The  two  eslreniitiea 
are  joined,  and  form  the  anterior  and  posterior  commissures.  Between 
the  latter  and  the  anus  is  the  perineum,  and  just  within  the  posterior 
commissure  is  a  transTerae  fold,  the  fnenolom  pndendi  or  fourchcile. 
Between  this  fold  and  the  posterior  commissure  is  a  triangular  space,  the 
fossa  navicularis. 

The  nymphiE^  or  labia  minora,  smaller  than  the  above,  run  from  the 
middle  of  the  labia  m^ora  upwud  to  the  clitoris,  each  dividing  into  two 
folds,  the  upper  pair  of  which  join  to  form  a  prepuce  for  that  otxan, 
and  the  lower  two  to  form  its  fraenum.  They  are  continnoua  extemaUy 
with  the  labia  m^ora,  internally  with  the  vagina.  The  mons  veneris  ts 
conipuaed  interiorly  of  fatty  and  Gbrous  tissue ;  the  labia,  of  areolar  fatty 
and  dartoid  tissue,  with  vessels  and  nerves;  the  nymphse,  of  a  plexus 
of  vessels  covered  by  muiMus  membrane. 

The  clitoris  is  the  analogue  of  the  penis,  consistinji  like  it  of  two 
corpora  cavernosa  united  by  a  septum  pectinifonnc,  and  prolonged  behind 
into  two  crura  attached  to  the  pubic  and  ischial  rami.  It  also  has  a  sus- 
pensoiy  ligament  and  a  glans  enclosed  by  the  nymphm.  Two  erectons 
clitoridis  muscles  are  attached  to  the  crura.  It  has  no  corpus  spongiosum 
nor  urethra. 

Between  the  clitoris  and  the  vagina,  botmded  on  each  »de  by  the 
nymplue,  is  the  vestibule,  a  triangular  sDace,  in  which,  just  above  the 
vagina,  is  the  meatus  urinarius,  1  inch  below  the  clitoris. 

The  hnintn  is  a  mucous  fold  which  more  or  less  completely  oodudee 
the  oriGcium  vaginse.  It  is  generally  semilunar  in  form,  concave  aboT«, 
or  It  may  be  a  complete  membrane,  perforate  or  imperforate,  or  it  may 
be  absent     Afler  labor  its  remains  form  the  caninculse  myrtiformcs. 

The  gliinds  of  Bartholin,  the  analogues  of  Cowper's  (flanda  in  the 
male,  are  two  yellowish  bodies  on  cacti  side  of  the  v^nal  opening, 
each  of  which  discharges  by  a  single  duct  between  the  hymen  and  the 
nymphse. 

On  each  side  of  the  vestible,  behind  the  nymphnp.  is  a  leech-ehaped 
mass,  the  bulbil*  vest^uli.     JCach  consists  of  a  venous  plexus  endowd 
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bv  a  fibrous  capsule,  and  is  about  1  inch  long.  In  front  of  these,  and 
connecting  them  with  the  veaeels  of  the  clitoris,  is  a  small  venous  plexus, 
the  par*  mt&media  of  KobelL 

TUB  UBBTHRA. 
Describe  tbe  urethra. 

The  fem/ih  urethra  is  a  mucous  canal,  \\  inches  long,  running  down- 
waid  and  forward  in  the  anterior  vaginal  wall  fruni  tlie  ncvk  of  the  ' 
bladder  to  the  meatus.  As  in  the  male,  it  pierces  the  triangular  li^- 
mcnt,  and  is  BuiTounded  by  tbe  compressor  urethrse  uiuacie.  It  consists 
of  a  muscular,  a  mucous,  and,  between  them,  an  erectile,  coat  It  is 
supplied  with  numerous  glands,  and  just  witbin  the  meatus  near  the 
fiiKir  are  two  ducts  which  extend  upward  for  about }  inch.  These  are 
called  Skene's  tubules. 

THE  VAaiKA. 
Describe  the  Tagina. 

The  vagina  eilends  irom  the  vulva  \a  the  uteni&,  lying  behind  the 
bladder  and  in  front  of  the  rectum,  and  is  about  4  inches  long  on  its 
anterior  wall,  5  to  5J  on  its  posterior,  and  is  directed  from  the  uterus 
downward  and  forward. 

Above,  it  embraces  the  cervix  uteri,  and  its  walls  are  flattened  from 
before  backward.  It  is  narrowest  at  the  introitus,  or  orificium  vafinie. 
la  froitt  it  is  in  relation  with  the  urethra  and  base  of  the  bladder; 
liehliid  it  is  connected  with  the  anterior  wall  of  the  rectum  by  its  lower 
three-fourths,  the  cid-de-sac  of  peritoneum  (Douglas's)  separating  them 
above;  lateraily  the  broad  ligaments  are  attached  above,  and  the  leva- 
lores  ani  below,  as  well  as  the  recto-vesical  fascia.  Its  inner  surface  pre- 
sents a  mesial  ridge  or  raph£  on  tbe  frnnt  and  back  walls,  the  columoie 
rusanun,  and  from  them  on  both  sides  run  out  transverse  folds  or  rugse. 

The  vaginal  mucous  membrane  is  squamous,  with  papillie  here  and 
there.  The  submucous  coat  holds  many  large  veins  and  some  muscular 
fibres,  making  a  sort  of  erectile  tissue.  The  veins  form  a  sort  of  ulexus. 
The  muscular  coat  comprises  an  internal  circular  and  an  external  longi- 
tudinal layer.     At  the  lower  part  is  tbe  sphincter  vaginee,  a  muscle 


Internal. 

THB  UTBBITS. 
Describe  the  vtenu. 

The  «i(m«  or  womb  is  a  hollow  muscular  organ  lyinjg  in  the  pelvis 
between  the  bladder  and  rectum.  In  the  virgin  it  is  pear-shaped, 
flattened  from  before  backward,  its  upper  end  looking  forward  and  np- 
wsrd,  its  lower  downward  and  backward,  fbnoing  an  angle^iiTith  the 
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vaffina.  Above,  it  is  invested  bv  the  peritoneum,  which  covers  its  body 
before  and  behind ;  it  covers  uso  the  oen-lx  behind,  but  in  front  the 

Kritoiieum  is  reflected  on  to  the  bladder  before  reaching  the  cervix. 
I  upper  and  bauk  part  is  in  contact  with  the  amall  intestine,  ita  lower 
anil  front  part  with  the  bladder,  the  peritoaeum  separating  them.  The 
two  t'ulds  of  peritoneum  after  investing  the  utems  an  applied  to  each 
other  and  form  tlie  broad  ligaments. 
The  uterus  is  3  inches  long,  2  wide,  and  1  thick,  and  it  weighs  about  I 
'  ounce.  It  is  divided  into  a  body,  fundus,  and  nevlc.  The  fundus  is 
the  convex  part  above  the  entrance  of  the  tubes;  the  body  is  the  part 
between  this  and  the  neck.  In  front  of  the  Fallopian  tubes,  at  the  up- 
per part  of  the  liiteral  borders,  the  round  ligaments  are  attached,  and 
below  and  behind  tliem  are  the  ligamenta  ovarico.  The  ctrrix  is  the 
lower  constricted,  rounded  part,  and  anjund  it  is  attached  the  va^na. 
Ac  its  vaginal  end  is  it  transverse  opening^  the  os  uteri,  the  poetenor  lip 
of  which  b  thin  and  long,  the  anterior  thick. 

Describe  tlie  cavity  of  the  ntenu. 

The  cavity  of  the  uterus  is  small ;  that  part  within  the  body  b  tri- 
angular, flattened  antero- posteriorly,  and  prcsenlA  at  the  8U[)erior  angles 
the  openings  of  the  Fallopian  tub^;  also,  at  its  junction  trilh  the  neck 
it  is  conatrieled  to  form  the  os  internum  or  i^hmus.  The  cavity  of  the 
cervix  is  barrel-shajed  and  flattened  antero-posteriorly,  presenting  on 
each  wall  a  longitudutal  column  sending  off  oblique  rugfe  on  each  side; 
hence  its  name,  arbor-vitffi  uterinus. 

Give  tbe  Bbuctnie  of  the  walls  of  the  vtemi. 

The  walls  of  the  uterus  consist  of  an  outer  serous  coat  (already  de- 
scribed), an  inner  mucous,  and  an  intermediate  muacular.  "Die  muscular 
coat  forms  the  bulk  of  the  utcms,  and  consists  of  bundles  and  layers  of 
unstriped  fibres  which  interlace,  and  of  some  areolar  tissue  supporting 
them,  and  of  blood-vessels,  lymphatics,  and  nerves.  Three  la^'cis  are 
described — an  external  transverse  layer,  some  of  tbe  fibres  being  cnu- 
tinued  on  to  the  Fallopian  tubes,  etc. ;  a  middle  layer  of  intermixed 
longitudinal,  oblique,  and  transverse  fibres ;  and  an  internal  layer,  which 
is  circularly  arranged  at  the  cervix,  forming  the  so-called  external  and 
internal  Hphiucters.     This  layer  is  the  muscularis  mucoeee  of  the  mucous 

Describe  the  mncons  membrane  of  the  vtenu. 

The  mucous  membrane  of  the  hodj/  differs  from  that  of  the  cervix. 
The  former  is  smooth,  reddish,  with  columnar  cells,  and  presents  the 
duds  of  a  number  of  tubniar  glands  wiiich  end  by  blind,  k 

forked,  extremities.     In  the  cnrur  it  is  firmer,  and  presents  n 

saccular  and  tubular  glands  between  the  rugse  of  the  arbor  vitae^  tu„, 
below,  numerous  papillee.  The  glands  are  sometimes  distended  by  their 
Secretion,  the  ducts  bein^  choked,  and  present  the  amiearance  cf  Tcot- 
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Aiitero-ixwii'rior  (Kiitfiiuil]  :Si.t'liiMi  of  (lii>  IVlvic'  l)rB:iiin  iif  a  Virgin; 
1,  Ta»rina;  2,  mprai ;  3,  p<jsieri»r  li|i;  4, iinierinr  li|i:  ri, aims;  li, perineum; 
7,  87iiiph3^iH  pubi<i;  H,  limliriiitHl  cxtri'iiiity  of  the  Fnllnpian  tube ;  K,  the 
empt}'  bladdei^-notc  itx  V  Hliai>e,  aixl  uIm>  ihat  llie  wnlln  iif  (he-  iitenin, 
vagina,  nrplhrn,  and  MiuIiIit  an  in  i-iiniaci  t-iiTpt  when  ili'iti.'nded  bv  their 
appropriate  coiiii'iii-  (K  Ik-rrv  Iliirii. 
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I'lMfrior  Vitiv  i.f  rttrini-  A|>|icii(li^!i>ii :  1,  uteriw ;  2,  t'nlloi>i:in  tube; 
!,  timbriaiMl  extnimily  and  n|>enin)!  Df  tin-  Fallupiiin  tube ;  -1,  e]>uu)>licir(Mi ; 
1,  ovary;  (i,  llgnmiMil ;  7,  liganienl  [>f  tlio  ovnrv  ;  S,  mriiu<libutu-|H.'1vic 
^bro!ul)  lignmciit  <,IIenlo). 
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THE  FALLOPIAN  TUBES. — THE  OVARIES. 


lame,  ovnlea  of  Naboth. 
e  columnu'  and  ciliated 


At  the  up^r  part  of  tl 
;  below,  Btratifiea. 


Whftt  axe  tbe  ligameata  of  the  ntenu  ? 

The  ligaments  of  the  nterns  are  the  nmnd  lig&ments  and  sevend 
periloneai  fiildt — namelj,  two  each  in  ftont,  behind,  and  hitcrally. 

The  round  ligamenU  are  two  cord-like  bundlei  of  areolar,  fibroiu,  and 
pliiin  muscular  tissue,  with  vessels  and  nerves,  covered  by  peritoneum, 
which  ran  irom  the  upper  angle  of  the  ul«rus  to  the  internal  ring. 
VMi\\  then  runs  througn  the  correspondiDg  inguinal  canal  to  end  in  the 
mcins  veneris  and  labia.  Each  measures  about  4  or  5  inches  in  length, 
and  their  direction  is  upward,  forward,  and  outward.  The  peritoneum, 
which  invests  them,  is  sometimes  prolonged  (as  in  the  foetus)  for  some 
distance  into  the  inguinal  canal,  and  forms  the  canal  of  Nuek.  Gene- 
rally this  canal  is  obliterated. 

The  antmor  or  vetieo-uterine  Ugammt*  stretch  between  the  bladder 
and  the  uterus ;  the  potlen'or,  between  the  uterus  and  rectum,  hence 
called  the  recto-uterine,  forming  a  pouch,  the  cul-de-sac  of  Douglas. 

The  two  lalenil  or  broad  It'gamaiU  pass  from  the  sides  of  the  utf  rus  to 
the  sides  of  the  pelvis,  thus  dividing  the  latter  into  two  parte.  They 
are  formed  by  the  coalescence  of  the  peritoneal  layers  investing  the  ante- 
rior and  posterior  surfaces  of  the  uterus,  and  contain  between  the  two 
layers :  tbe  Fallopian  tube  at  tbo  upper  mar^n  ;  the  round  licsment  be- 
low and  in  front  of  the  tube ;  the  ovaiy  and  its  ligament  entblded  by  the 
posterior  layer ;  and  the  uterine  blood-vessels,  lymphatics,  and  nerves. 

THE  FAUXJPIAN  TDBE8. 
Describe  the  Fallopian  tubes. 

The  FaVnpimi  liilirs,  or  oviducts,  run  from  the  upper  angles  of  the 
uterus  toward  the  sides  of  tbe  pelvis,  and  near  their  termination  bend 
downward,  backward,  and  inward.  They  are  3  to  1  inches  long,  are  at 
first  narrow,  then  enlarge  near  the  extremity  (ampulla),  and  end  in  a 
fimbriated  margin,  one  of  the  fimbriae  being  attached  to  the  ovary.  The 
canal  is  very  narrow  at  the  uterine  end  (ostium  uterinum),  begins  to 
widen  in  the  outer  half  to  form  the  ampulla,  and  at  its  termination  again 
nnmiws  (ostium  abdominalc). 

The  tu/m  consist  of  a  peritoneal  coat,  a  muscular  coat  composed  of 
internal  circular  and  external  longitudinal  fibres,  and  a  mucous  coat. 
The  latter  is  continuous  with  that  of  the  uterus  and  with  the  perito- 
neum, the  epithelium  being  ciliated  columnar,  and  it  is  thrown  into  lon- 
gitudinal wnnklcs,  more  marked  in  the  outer  half  of  the  tube. 

THW  OVABIBS. 
Dascxibe  tbe  ovaries. 
The  oearia  arc  analogous  to  the  testes,  and  are  flalteDed,  oval  bodies, 
g  U  inohee  long,  i  inch  wide,  and  i  inch  thidh  ew^  weighing 
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GO  to  100  gnuns.  Of  each,  the  two  ddee  are  free  aa  well  as  the  convex 
border,  the  Bti^ght  border  (hi]u§)  being  attached  to  the  broad  liwuent 
and  admitting  the  vessels,  etc.  Its  outer  end  is  attached  by  the  fimbria 
ovarica  to  the  Fallopian  tube,  its  inner  end  to  the  ut«nis  bj  the  liganieDt 
of  the  ovaiy,  a  dense,  fibro-muscular  cord  attached  to  the  Dterns  below 
and  behind  the  tube. 

The  ovaru  eonusta  of  a  stroma  in  which  are  imbedded  the  Graafian 
fotlicles,  and  of  a  covering  of  columnar  cells,  the  germinal  epitbelinm. 
The  stroma  is  invested  beneath  the  epithelinm  bj  ■  dense  fibrous  Uyer, 
the  tunica  albuginea,  aud  oonsists  of  connective  tissue  with  nomeroDs 
cells,  as  well  as  of  elastic  fibres,  with  some  muscular  tissue  and  blood- 
vessels. 

The  GranfiaH  foRida  oonsist  of  an  external  fibrous  coat,  and  beneath 
it  a  coat  called  the  ovi-car«ule,  lined  internally  bv  a  layer  of  cells,  the 
memhrana  grainiioaa.  Within  this  last-named  layer  is  the  ovum,  in- 
vested by  the  daaa  prdigena,  a  layer  of  cells  derived  from  the  mem- 
brana  granulosa,  together  with  the  liquor  folliculL 

For  the  structure  of  the  ovum  see  Hubdogy,  or  Gynecdoff}/.  or  Ob- 
stetria  of  this  series. 

THE  PAHOVABIDM. 
What  is  the  paroTarinm  7 

The  parofarium,  organ  of  EoBenmiiller,  is  a  f<Bt«l  remnant  lying  in 
the  broad  ligament  between  the  ovary  and  Fallopian  tube.  It  consists 
of  several  vertical  tubes,  lined  by  epithcliiUD,  whose  lower  ends  mn 
toward  the  hilus  of  the  ovuv,  and  whose  upper  ends  are  united  l^  a 
horizontal  tube,  the  duct  of  uaertaer. 

THSl  MAMMARY  QhAXtDB. 
Describe  the  mammary  panels. 

These  are  accessory  to  the  generative  system  and  secrete  the  milk. 
They  are  two  rounded  eminences,  one  on  each  side  of  the  thorax,  between 
the  sternum  and  axilla  and  the  third  and  seventh  ribs.  Just  below  the 
centre  is  a  conical  eminence,  the  nipple,  which  is  dark,  and  is  8urrounde<J 
by  a  pinkish  areola  which  darkens  m  pregnancy.  It  presents  the  orifices 
of  the  lacliferma  duett,  and  consists  of  vessels  mixed  in  with  plain  mus- 
cular fibres,  and  by  fiiction  may  be  made  to  undergo  erection. 

The  vitimmn  consists  of  a  number  of  lobes  separated  by  Gbroos  tissue 
and  some  adipose  tissue.  The  lobe*  are  divided  and  subdivided  into 
smaller  lobules,  which  are  in  turn  made  up  of  alveoli.  Each  lobe  has  an 
excretory  (galaclophorous)  duct,  and  these,  about  Hxteen  in  number, 
converj:^  to  the  areola,  there  dilating  into  ampulla  or  sinuses.  Tbtf 
then  become  smaller  a^in,  and,  surrounded  by  areolar  tissue  and  ves- 
seb,  pass  through  the  nipple  to  empty  on  the  sumce  tr^sepaimle  wifioea. 
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GLOSSARY. 


r-Freneh;  Gr.-Greeki  L.»L«Ud;  N.  L.-New  LUIn:  adJ.-kdlecttTe 
common;  dim.  — dlmlnuUn;  t  —  femlnliie;  m.->mMcaUDe;  n.  — nen 
naoa;  put  ■•  participle. 


Abdo'mM,  inij,  n.  (L.)-w 

from  <iilepi,  tM,  lard,  the  &t  lower  part  of  the  belly;  Foster;  , 
conceal,  and  i>in«n,  either  Atign  in  anclont  angnn'oi*  acontr.  otameaium — 
that  which  conceals  the  omen  or  omentum.  Thli  explanation  of  <mat 
does  not  oommend  itself;  nn  is  a  formative  ending,  the  whole  word 
meaning  "  the  concealer."]    The  belly,  pannch. 

Assrr'nlDS,  1,  m.  (L.)  luerv'aliu)  [dim.  of  icemu,  i,  m.,  a  heap ;  mot  at,  per- 
haps related  to  agilare,  to  drive].  A  little  heap ;  applied  to  a  oollection 
of  "bralD-sand"  la  the  pineal  gland. 

Awtab'nlnm,  1,  n.  (L.)  [hm'Ihm,  vinegar],  A  vinegar  vessel,  hence  any  cap- 
shaped  vessel.    The  articular  cavity  of  the  innominate  bone. 

AdniDle'alam,!.  □.(L.I  [ad,  aianiu,  apoa  the  band].  The  stake  araand  which 
the  vine  twines.    A  support. 

Af  fhrsnt  [affertm,  part,  from  ad,  to,  ftrrt,  to  carry].  Conveying  something 
fhim  the  periphery  to  the  centre. 

Ag'tn,  siU,  m.  (L.)  [aggfari,  to  heap  ap].    A  heap  or  promiaeooe. 

Alva'Dlar  (act  alveo'lar).    Pertaining  to  or  coatalatDg  alveoli. 

Aln'Ilni,  t,  m.  <L.)  [dim,  of  atrial,  a  hollow].  Bon»«ocket  for  a  tooth;  an 
air-cell ;  a  part  of  a  gland. 

AAal'ogetu  [iri,  Aiyot,  according  to  doe  ntlo].  Beferrlng  to  a  part  in  one 
organism  which  has  the  same  fanclion  as  another  part  In  another  orgaa- 
isni ;  aimitarlty  of  purpose,  "  When  organs  In  different  animals  agree  In 
structure  the;  are  homologons;'  when  the?  perform  the  same  functions, 
they  are  'analogous.'  The  wing  of  a  bird  and  arm  of  a  man  are  homolo- 
gous, not  anatugons;  the  wing  of  a  bird  and  the  wing  of  an  Insect  are 
analogous,  not  homologous." 

Anas'tomo'iii,  li,  f.  (L.)  [>ri,  of  each,  vmida,  to  famish  with  a  mooth,  to 
contract  to  a  narrow  mouth,  to  whet  the  appetlt«].  The  oommanication 
of  an  artery  or  vein  with  another  artery  or  vein. 

Aitat'any  [it*,  ajnrt,  r<iin>r,  to  cut].    A  science  of  the  stmctnre  of  organized 

Anoo'nsu,  a,  om,  sf^.  or  n.  m,  (L.)  [aneSn,  Suit,  m.  —  ircdr,  the  bend  of  the 
arm].  Any  muscle  connected  In  any  way  with  the  olecranon;  now 
applied  !«  one  masflc  connected  with  the  tricep*  and  olecranon. 

Amus'tant  [aniiM'ta,  oif,  to,  «kIo,  1  fastea  together].  Connecting.  Applied  to 
brain- tiasoe  that  connects  adjacent  gyri. 

AaU'eu,  a,  nm,  adj.  loot  an'ticnsi  (L.I  [ante,  before].    Anterior. 

AoT'ta,  ■■  f.  (Ii.)  Ucfint,  in  Hippocrates  the  bronchi;  from  iiifa,  I  lift  or 
heave].    The  common  trnnk  of  the  systemic  arteries. 

Apapb'Tili.  ts,  pi,  as,  f.  (L.)  (apoCUls)  [.irt*^].    An  outgrowth. 

At'udwt  (L.  aqumduetiu,  w,  m.)  [ajiui,  water,  <fac«r«,  to  lead].  A  oanil ;  It 
maT  w  may  not  oontain  fluid.  Gt.)i.w[e 
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Anwli'iiaid,  a4].  kad  n.  (usk'DDid)  (L.  oraekwrid'cu)  [iMx^w.  *  ■pider'a  w«b, 
itdx,  reeenibliuice].  Th«  middle  of  the  three  membianea  inTesUng  the 
brain  and  spinal  cord. 

Are'oUi  (not  areo'lar)  [art'Sla,  k,  t.  dim.  of  itta,  Ui  open  ipaoe].  PertoiDuif 
to  &  tissue  containing  interspsces, 

At'tetj  (L.  arte'rio,  k,  f.  Gr.  iimiiUt)  [from  iinip,  that  which  snapends;  origi- 
nallj  applied  to  the  trachea,  caUed  tba  "rongh  artei^,"  rpix''*  •^'W'^ 
eaapending  the  Inngs;  perhaps  frctn  i#,  iipar,  air,  tini^,  I  convey.  Dm 
andentB  believed  it  conUined  air.  beiof  fonnd  empty  after  death].  A 
vessel  which  convevs  blood  from  the  heart. 

Aiyte'noid  (L.  arylxnind'au,  from  aryUc'na)  [i^iiiun,  a  Udle  or  pitcher,  tilH, 
resemblance].    Shaped  like  the  mouth  of  a  pitcher.    A  cartil^e  of  the 

Aite'rion,  U,  o.  (L.)  [1>tw.  star].    A  sort  of  spider;  point  of  JnncUan  of  pari- 
etal, occipital,  and  temporal  bones. 
Aitra^alu,  i,  m.  (L.)  [impitm^rt,  a  cervical  Tertebn;  anp^yaJUt  wen  dice 

made  of  the  cnbical  aukle-bones;  Lat.  (oJi  wer«  stone  dice]-    TheanUe- 

or  sling-bone,  tbe  tint  of  the  tarms. 
As'rjtos,  n.  and  adj.  [i,  without,  ivyir,  yoke].    Without  a  fellow ;  nnyoked. 
SoiiTio  [L.  batil'iau;  Or,  PuiAufc,  royal,  from  fiartXtit.  king;  perhaps  from 

Arabic  al-banlik,  the  innerl-    A  superBcial  vein  of  the  arm.    The  name 

was  applied  by  the  ancienta  to  important  parts.    The  rigbt  basilic  *oln 

was  called  hepatic,  as  it  was  supposed  to  have  some  conDcction  with  the 

liver;  for  a  similar  reMon  tbe  leh  basilic  vein  was  called  tbe  tpfenc;  the 

ceplmlic  veins  were  tboaght  to  be  connected  witb  tbe  head,  and  whenever 

tbe  liver,  spleen,  or  huid  vras   diseased,  venesection  was  perfotmed  on 

the  appropriate  vein, 
Blfor'eats  (not  bi'farcate)  [til,  twice,  fttrta,  r,  f.,  a  two-pronged  fbrk].    To 

divide  into  two  branches. 
Blaat'odarm  [fixtLortt.  a  germ,  t^»M,  akin],    A  membruions  bag  from  whioh 

the  embryo  is  formed. 
Bng'ma,  atii,  n.  (L.)  \fip*ieur,  to  moisten,  beoanse  the  part  is  soft  and  moist  in 

infiiuts].    Junction  of  coronal  and  sagittal  sntnres. 
.   Cal'amn*,  1,  m.  (I>.)  [iii\*ptt,  a  reed  or  cane;  a  reed-pon].    C.  ler^lanM, 

writinK-pen.    A  portion  of  the  foortb  ventricle,  shaped  like  a  pen. 
Cal'yi,  Baryoii,  m.  (L.)  [hAi^ttw,!  cover].    A  cup.    Tbe  outermost  leaflets  of 

a  flower;  a  cup-like  subdivision  of  the  ureter. 
Canine'  jkayneyn'),  L.  eaniniu  [oanu,  a  dog].    Pertaining  to  or  resembling 

some  structure  in  a  dog. 
CanUini,  i,  m.  (L.)  ['■•>*»,  the  tire  of  a  wheel].    The  angle  of  Jonetion  of 

the  upper  and  lower  eyelids. 
Capillary  (kap'illary  preferable  to  kapillary)  [ea^Oi*,  {,  m  or  <m,  i,  n.,  hair 

of  the  head,  dim.  of  root  cap  (eai»*l)].    Pertaining  to  hair  or  bair-like 

fllameota. 
Caiot'id  (L.  cnri'tictu)  [rtfutitit  (pi.),  the  carotids,  fWm  ■<#•«,  a  ^eep^  heavy 

sleep,  from  the  fact  that  drow^nece  can  be  prodnced  by  oomptMisiwi  w 

these  arteries  in  the  neck]. 
CarnnonU,  a,  f.  (L.)  [dim.  of  diro,  tamit,  t.  flesh].    A  little  pleee  of  fltoh: 

eamncle. 
Cer'ebral  (not  cere'bral]  [L.  etrttra'lii].    Belating  to  tbe  bnln. 
Car'sbrum,  1,  n.  (L.)  (not  cere'brum).    The  bi^n  u  awbole;  tbe  prindpal 

part  of  tbe  brain,  including  the  hemi(phere«. 
Oerrt'oal  (not  cer'vlcal)  leervi»,  ceni'ci;  f.,  neck;  L.  mvviMlit].    P«atelaiac 

to  the  neck ;  neck  of  nterus. 
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Otr'riz,  Mrrl'sii  (MrvVais),  gen.  pi.  Mi'Tlanm,  f.  (L.)    Neck,  Including  tbe 

CUM'ns,  sUu'BUtta,  a.  (h.)  (kiu'ma}  U'*"'^  f">°i  X'^t^,  to  mark  with  x]. 

Tbe  crucial  unloa  or  parU. 
CirenmvftUata  [arcH»,  uoand,  tallare,  to  iDrroand  nith  k  nmput].    Sut- 

roanded  with  a  promineiice. 
OU'tarii  (not  klit'orU),  oUtor'idU,  f.  (L.)  [•tA^.n^,  <At,»pjj.u.,  to  titillate,  or 

from  i^ti'ir,  to  shot  up,  oi  ftam  iA^^,  a  leTTaiit  who  iDvitea  gneetej.    A. 

small  erectile  organ  in  the  vulva,  homologue  of  the  penis. 
Cooer^al  (boksij'esi,  not  kokslge'al)  (L.  amq/t'au).    PerUlning  to  th«  coo- 

cyi  or  tail. 
Coa'ofz  ikok'siksl,  gen.  noaaj'git  (not  coc'cygis)  <L.)  [mUivl,  a  cuckoo,  whose 

beak  it  resemble^'     "" '~'  — '  -'  "" '""'  "' 

Ca'Iito  (see'Iiakl  [•••■ 

or  its  viscera. 

Com'oi,  oSmlCU,  m.  or  I.  (L)  [cum,  with,  m,  I  go).    A  companion, 
Con'djle,  L.  amdylHt,  i,  m.  (con'dll)  [i4irtii*«t,  a  knot].    An  articalar  proceea. 
Con'JQgal  [FonJNi.  6gii,  e.  Bponso ;  coa,  together,  JHtigo,  to  yoke].    Lig.  eoiuu- 

gale,  united  with  its  fellow. 
ConnlTen'tei,  adj.  pi.  (L.)  {eonniwiu  tntU,  Itom  eon-nlvea,  I  wink].    Folding 

on  each  other  (mlrsjc  e.}. 
Coro'aal  (not  coT'onal)  [coro'so,  m,  I.  »i»>ni,  crown].    Belating  to  a  crown. 
Oiin'lnD,  ii,  n.  (Ij.)  [i^iw,  helmet,  or  from  ipaWw,  skull].    The  brain-caM; 

the  entire  skuU. 
Ortmai'tar,  oramaitoT'la,  m.  (L.)  [n^fumip,  asDspeDder,>p(MarpvK<,I  let  hang 

down].    The  suspensory  muscle  of  the  faiaticle. 
Cnu'ta,  N,  t.  |L.)  cruHt,  outer  coating.    Ventral  portion  of  tbe  cms  cerebri. 
Oa'bitni,  i,  m.,  or  oa'bitnm,  i,  n,   (L.)  [cubo,  I  lie  down,  nv^mr].    Elbow 

(serving  for  leaning  apon);  ulna;  forearm.     An  ell  or  cubit  (originally 

the  distance  from  ttiu  elbow  to  the  end  of  the  middle  finger ;  the  Koman, 

ITt  inches  ;  Die  English,  18  Inches ;  the  Hebrew,  2S  inches). 
Ca'nsiform  [ciiuftw,  i,  ni.  wedge,  forma,  form].    Wedge-shaped. 
DMSS'ute  (not  de'cussate)  [decm'iU,  u,  m.  (dtetm-at),  ■  ten.as  pUct,  a  Coin; 

01  was  a  pound  weight,  or  164  cents.    As  the  Roman  numeral  on  the 

coin  was  X,  dtcnuu  came  to  me«n  the  interaection  of  two  lines].    To 

cross;  to  placo  in  tbe  form  of  an  X. 
Si'aphragTn   Idy'afram),  L.  diaptrafma,  atU,  n.  (dyafng'ma)   [IU4p<>w»,  a 

partition -wall ;  M,  thorongbly,  *fimnt,  I  fence  in].    A  partition  between 

cavities.    The  partition  between  the  thoracic  and  abdominal  cavities. 
DUph'T*!*,  I*,  f.  (diafisis)  (L.)  [a>j,  between,  ^Wir,  to  grow].    The  part  of 

bone  formed  from  the  principal  centre 
Digat'trio  [tit,  twice,  T><"if>,  belly ;  L.  biTttUrr}.    Having  two  bellies. 
Dnods'nnm,  1,  m.  IL.)  [ditiideni,  twelve  each].    Upper  portion  of  the  small 

lnt4-sli no,  about  12  fingor-breadtbs  (10  inches)  long. 
Erftrent  [efferent,  part.,  ti,  from,  />rr«,  to  carry].    Carrying  or  leading  from 

Sm'bryo,  o'nia  <L.)  [inppw,  h,  within,  f^^u,  to  be  fhll  of  anytbinj;].    The 

fecundated  ovnm  in  the  Arst  two  or  thT«e  montbi  of  Its  development. 

(See  F<ETUB.) 
Zm'isiary  [c,  out,  mitlert.  to  send].    Serving  as  an  ontlot. 
Bpbip'piiUB  (efflp'pinm)),  spMp'pU,  n.  (L.)  [tri,  npon,  inn,  hotM].    A  sad- 

die ;  a  part  of  tbe  sphenoid  bone. 
Bpipb'yil*  (epiriaij),  U,  f.,  pi.  Bplpk'rMi  (L.)  [iwi,  npon,  fdw,  to  grow]. 

xhn  portion  of  a  lonf  bona  tan  a  MooDdiur  «r  tertiarr  oa&tn. 


IpipJo'ig  ('L.tpipJo'icut,a,»m,»ii}.)  [J«iir;usr,ometitam,lW,npoii,  **<■,!  float]. 
Pertsiumg  to  tbe  omentam. 

^iptar'ie  (epipter'ik)  [hti,  npon,  irtfir,  wing].  Sitaated  on  the  Breatei  win^ 
of  the  Bphonoid. 

Ba*tu)ll'ilu(Butbolomeo  Enstachi).  of  the  Itoliui  gchool  (1600),  ww  the  con- 
temporary of  VessliuB,  and  dividea  with  him  the  merit  of  creating  th« 
■ctence  of  anatomy.    He  stadied  eepecially  the  Internal  e«r. 

Exeie'torj  [ec,  oat,  rmn,  I  choooe].  Pertaining  to  eicretion  (the  sepuntioD 
from  the  body  of  parts  snppooed  to  be  nBeleea). 

rao'Bt  (not  faaot';  <F.)  [dim.  of  /ocs].    A  small  face. 

Tallapln*  was  a  pnpil  of  Vesallnt,  and  pmfeHBor  at  Padua  In  1651 ;  itodied 
bonea^eepecially  tbe  intemal  ear  and  organs  of  generation. 

Femgln'ens,  a,  am,  adj.  (L.)*  also  /«miji'tnttf  {ftrriga,  iron-nst,  from  fer- 
ruiBj^iron].    Of  the  color  of  iron-niBt;  dnsky. 

Fcetoi,  nf,  m.  (strictly  /situ)  (L.)  [from  root  fm,  wheuce  also  feamdtu  and 
/elix,  fruitfHil ;  /miimi,  fruit-bearer ;  fenitt.  Interest  or  gain],  The  vnbom 
child.  In  Che  hnman  snliject  thfa  term  is  ojnally  applied  to  tbe  anbrya 
only  an«r  the  third  month  of  gestation. 

Fontanel!*  (fontanel')  (F.)  [/mbnteUa,  c,  f.,  dim.  of /dm,  /imlM,  a  fountain], 
A  membranous  interspace  between  fcetsl  skull-bones.  Pulsatlan  like  a 
{bnntain  Is  here  seen. 

Fo'Tsa,  ta,  f.  (L.)  [/(Mito,  frc,  todig].  A  small  pit,  a  pit&U.  Anoldttrmfor 
the  Tnlva. 

Oal'ea,  ts,  f.  (L.)  [t^H  weasel,  from  the  skin  of  which  helmets  wete  made}. 
Helmet;  the  amnioD. 

GbIsd,  L.  Claiidiia  Gattnia  [iwXv^,  calm].  The  greatest  anatomut  of  antiq- 
uity, lived  In  PergamuB  and  Bome;  died,  nt.  90,  in  1S3  a.d.  Wrote  in 
Greek ;  he  described  the  bones  and  snturee  of  the  craniam,  the  Tert«brwi, 
the  thorax,  nearly  in  the  same  manner  as  at  present.  He  described  the 
facial,  mazillaTy,  and  neck  muscles,  naming  one  the  pJotjmM  ayoKtM. 
He  proved  that  arteries  contained  blood,  not  air.  Hi*  death  marked  the 
downiall  of  ancient  anatomy. 

&aUiiiag'o,  gallinag'iiili,  f.  (L.]  [^oUi'iM,  m,  hen].  Tbe  wood-ooek.  Oapitt 
gat.,  syn,  of  vtramoMttnttm. 

Glabel'la,  ».  t.  <L.)  {^aheUut,  a,  an,  dim.  of  tUber,  ■mootb,  witbont  hair]. 
Tbe  part  of  the  frontal  bone  between  the  sapercihary  ridgea. 

Olau,  flaadi*,  f.  (L.).  An  acorn.  Any  oltject  reaembliDganu^as  the  head 
□f  the  penis  or  clitoris,  a  suppoaitary,  a  pessary,  a  golti«. 

Hal'l*z,lial1Ieis,  or  oUez,  oMcu,  m.(L.)  [>aaiwu,  to  leap].  Tbe  great  toe  or 
thumb.  ITbere  isno  aotboiity  for  AoSai,  biilBcit;  Mllaionwix,  kindr. 
with  aUtz,  has  tbe  gen.  oUi.  Alex,  aUn«,  f.  and  m.,  flsh-brine  or  sedi- 
ment.) 

Eelieotre'ma,  h*liootre'iiiatI*,  n.  (L.)  [(«if,  helix,  spiral,  rpw^  hole].  An 
aperture  at  the  apex  of  the  cochlea. 

H*moTrhoid'al  [hEemor'rhois,  Idis,  f.,  ■iiiotfott,  nxnally  In  pi.  inpply  «m0m. 
veins ;  ai|u,  blood,  ftm,  I  flaw,  ran}.    Pertaining  to  hemorrhoid*. 

Htroph'ilns,  1,  m.  [ipai,  hero,  ^^'a,  I  love].  An  anatomist  of  the  Aleua- 
drian  school,  301  B.  c.  He  described  the  venons  dnnsea,  and  first  applied 
the  names  daodimm»,  rhontid,  and  eniiiim  taintoiiat. 

Hllnm,  i,  n.  (L.),  hUu,  1.  m.  (N.  L.)  [from  aikilasi  -  oiW,  ttotUng,  a  trifle]. 
The  black  spot  on  the  base  of  a  bean.  The  point,  deprosed  m  elevated, 
of  an  organ  where  the  vessel*  and  nerves  enter  it  and  its  excretory  duct 

Btppoaam'pu*,  i,  m.  (L.)  [:nt4<M»i,  Im,  hone,  ■4^>n.,  I  bend ;  *  nonatM', 


with  s  horae'a  bodr  and  fish's  tul,  on  which  the  Mk-mds  rode].    Ssk- 

faorae;  pt<|iectIon  of  white  matter  into  the  lateral  ventricle  of  the  brain. 
Hippoa'ntM,  u,  m.   ['imif>>rn,  irm,  hone,  tfim,  strength,  control].    A 

Qreek  physician  of  Coa,  the  father  of  medicine,  460-377  B.  c. 
Honorogoni  [i>>A,  common,  Utm,  underatandlng].    Like  a  given  standard; 

coDBtnicttid  on  the  aame  plan.     (See  Akalooous.) 
Impar,  arii  (L.)  a^.  [im,  nentive,  par,  eqaal].    Unequal,  odd. 
I'moa,  a,  nm,  a^.  (L.)  [injtnu,  that  is  below;  inftnor,  lower;  iufinut  or 

intu,  lowest,  fast].    Lowest. 
Insiii'TV*,  adj.  and  d.  (L.)  [ih,  cmdert,  to  cut  into].     Incisive ;  a  muscle  near 

the  incisor  teeth. 
lagTasilas,  John  Philip,  1645-SO,  a  Sicilian  physician,  made  mteology  a  spe- 

oiftlty ;  dcKTibed  tJie  sphenoid  and  ethmoid,  and  flrat  described  the  stapes. 
iB'ion  (N,  L.)  I'lrlon,  back  of  the  head].     External  occipllal  protuberance. 
Int«l'tlna  (L.  ntMti'naM,  i,  n.)  [in(M,  within ;  cf  (m^w,  from  Irtit,  withlu]. 

The  caoBl  tnm  the  stomach  to  the  anus. 
Iiehlad'iaai,  a,  om,  a4].  (L.)  [i^xittuiii,  salgject  to  paiua  in  the  loins,  i^lar, 

hip-Joint].    That  ^a  gout  In  the  hip.    Pertaining  to  the  ischium.    (Bee 

8CI4TIC.) 

Ii'eUiiD,  U,  n.  (is'klam)  (L.)  [irxi",  hl^Jotnt,  from  ifx*-,  I  *o>  strong,  or 

from  'irx^,  I  hold,  I  stop;  supporting  the  trunk  when  seated].    The 

lower  part  of  the  oe  innominatum. 
Jajn'&nni,  nent.  sing,  ot  j^u'nut,  a,  am,  wU.  (L.).    Fasting,  baa/jy.    The 

upper  two-Bfths  of  the  smalt  inteatine  below  the  duodenum ;  ao  called 

because  It  was  suppoaed  to  be  empty  after  death. 
Jn'gtilar  (not  Jug'nUr)  <L.  jufidaru,  e)  (juptiaia,  i,  n.,  the  throat,  dim.  of 

jti^n,  the  yoke,  which  was  attached  there].    Pertaining  to  the  neck  or 

Ltrjn'gaiX  (not  larynge'al).    Pertaining  to  the  lairnx. 

UterafU,  •  (L.)  [tatu,  hi;  n.,  the  side].    Pertaining  to  the  side  (external, 

Uenle). 
Ug'nla,  m,  t,  and  LlB'pila,  m,  I.  (L.)  [dim.  of  (ia^aii,  tongue].    A  little 

tongne.    Llgula  is  applied  to  white  matter  bounding  the  floor  of  the 

fourth  ventricle. 
Xalar  [ndla.  sr,  f.,  cheek-bone].    Pertaining  to  the  cheek-bone. 
Kalls'olQS,  1,  m.  (not  malleo'lns)  (L.)  (dim.  of  maUint,  mallet].    Tho  pntject- 

Ing  lower  extremity  of  the  tibia  or  fibula. 
Kalplghi,  middle  of  seventeeth  ceutury.  Is  the  founder  of  hUIoloKlcsl  anat- 

omj-,  at  he  used  the  microscope.    His  name  la  associated  with  the  deeper 

layer  of  the  akin  and  the  bodies  in  (be  kidney  and  spleen. 
Ka«H  tet,  ■r'ii,  m.  (not  mas'seter)  (L.|  [»*artniii,  from  tiuawu,  I  chew], 

(8pb  Maxilla.)    Name  of  a  muscle  of  the  lower  Jaw. 
■axlrU,  ■,  f.  (L.)  [dim.  of  mdia,  m,  {.,  the  Jaw  or  cheek,  ftvm  maitdi),  from 

>iu^>i,  I  «hew,  akin  to  h^  and  iiisn,  I  knead].    The  jaw-bone.    The 

upper  Jaw-bone,  the  lower  being  the  mandible. 
lUdial'll,  •  (L.)  [(RAliw,  middle).    Pertaining  to  the  median  part  (Internal, 

Deole). 
Kadiutt'nBm,  1,  n.  (L.)  [medittH'mu  Is  the  same  aa  medim,  and  more  elegant 

than  that  nhort  a4). ;  it  is  not  a  corruption  of  fxr  mtdwm  Itunm,  some- 
thing Btretched  between   (Hyrtl)].    A  partition.    Properly  the  eamtm 

■imttiufini. 
Mad'uUarf  (med'nllary  preferable  to  medul'lary)  [mtdMa,  m,  t.,  pith,  mtdiut, 

lu  the  middle].    Pertaining  to  medulla  or  marrow. 
Xmis'gMl  (not  meninge'al).    PeitainiDg  toUiemeniii'ge^~^,^)n|^' 


'"  '    k  i.  B.  I L.)  [lite-  •<  ■i*ii.  >  peek}.    The  bob  of  >  wbed  -,  tbe  ea 


Byot'WM)  [^*t  l*^  to  keep  cloee),  a  mnacle,  nn, 

A  MTM  of  d«rk  (kiied  imww  on  emch  aide  of  tbc 

'    of  the  body;  promtebn: 


■«'ah«.  a.  C  IL.).    Tbe  hiadci  part  or  nape  of  neck. 

Obaliaa  iN.  L.>  {•#>>«.  a  spit,  oMbk;  a  boriiniotal  lii>e  with  a  point  abore 
and  one  below,  +.  was  oaed  to  p<Mnt  oat  iiii|ii  ifliiimii  [■iiiii|,iii  (kiadr.  with 
'     !-    A  point  in  tbe  Mgittal  ntnre  between  tbe  lArietol 


.    Where  the  snpra- 

Ofia'thin  (N.  L.)  [ivu^Hi,  hindei  put].    Hiddle  of  poaterioi  margin  td  the 

forameD  niagiiiun. 
OppPmeaa,  eatu  (not  op'ponena)  (L.)  [part.  &om  A,  against,  and  fmmt,  I 

place].    Btanding  a^inat ;  eppomna. 
0*,aaiia,  td-«aB*,n.(L.).    B<»e.    Oa,  oria,  pi.  oca,  n.  (L.).    Month. 
hl'pahnT  ( not  palpennal)  (L.  pa^ltrflif  >  [p^pctn,  K,  C,  or  r>irfM*ni>,  t,  n. 

an  eyelid].    Pertuniog  to  the  eyelid. 
P^yra'aens,  a,  bm,  a^j.  (U)  [pmm,  i,  m.  or  f,  Wn*^  an  Egyptian  nuk 

or  Safe,  fron  tbe  inner  rind  of  which  papei  waa  made].    Like  papynM  iw 

pMer. 
Peena  eaa  (not  pectlne'na),  adj-  and  d,  (L.)  [petf^a,  laif,  m.,  a  comb,  tbe  hair 

of  tbe  [ffiTatfaf.    Nane  of  a  mnjcle  rising  from  the  ea  pobia. 
fnitana'am  and   PeritOBs'aB,  i,  n.  (L.)  —  nattWuv  and  -vt^nw  ['•i>. 

aRMind,  tnrm,  I  stretch].    A  seroiu  membrane  stretched  over  the  abdom- 
inal viscera  and  lining  tbe  abdominal  cavity. 
PUai'tered  [pilas'ter  l;iila,  a  pillar)  is  a  eqaare  pillar  inserted  into  a  wall. 

prqicctiDg  a  little  from  its  sor&ce].    Furnished  with  pllastetv. 
Tl'naal  [pi'nfa,  b,  f..  pine-cone].    Beaembling  a  pine-cone. 
Platys'ma  IL-I  \t>A-nmrm,  aaything  spread  ont,  from  vXant,  wide).    A  mnsclt. 
Fapllfaal  (not  pt^lite'al)  [papbs,  pepKKi,  m.,  bam  of  the  knee  (posterior  part 

of  knee)].    That  which  relates  to  the  ham. 
Par'ta, »,  f.  IL.)  [raotp»r,aplacethronKhnhlcb  things  are  Miried].  A  Kate; 

the  p«rt  of  the  liver  where  vewels  entei  as  by  a  gate.    ( I'eaa  parte,  not 

Psafi'mu,  *,  na,  a<|.  (L.)  [pctt.  behlod].    That  which  is  behind ;  pMt«ri«r. 
Fra'pnae  (L  pn^aKiaw)  {.,*,  before,  <i»#,,  penis  (f  )1.     The  foreakia. 
ProMtt  (prOc'ea;  pro'ccss  aooord.  to  Lat.  qaantity)  [jvvcMfre,  to  so  forth]. 
A  prominence  or  pc(t)artinf  part. 

D,g,t,7P:nyG0t)'^lc 


PnM'biU  Iwpi,  before,  ivtwu,  I  ttand].  A  glaod  Bitnaled  before  the  Deck  of 
the  bladder  In  the  mole. 

Ftor'ion  (ter'loii)  or  ?t«'niii  (N.  L.)  {minr,  a  feather  or  bird's  wing,  from 
■inifiai,  I  S;].    Spbeno-pkrletsl  snturo. 

PilMf,  p3'b«i,  pfi'bif,  aril,  b4j.  (L.).  That  ii  growii  up,  »dult.  Pfbei,  li,  f. 
The  Bij{Da  of  manhood — i.  e.  the  hair  of  the  private*  or  the  beard;  the 
privy  nrts.    Oi  [labii,  the  bone  of  the  pnbee  (gen.  oue). 

PTrun'ldal  [L.pyramidal'it,  t),  adj.  [nixM^t,  iiot  (probablj  Egyptian).  Aucienta 
derived  it  from  np,  Bame,  becamie  of  ita  pointed  shape ;  also  from  npot, 
wheat,  HB  If  pyraiai^  had  been  gmnarlM].  Shaped  like  a  pyramid. 
Name  of  two  mosclee. 

Sa'oiiiB  [raiw,  a,  f,  a  frog,  a  Bwelling  nnder  the  tongne}.  Frog-ihaped. 
Applied  to  certain  veasela  of  the  tongne. 

B>ph'e(Tare)  (N.  L.)  [Ai«it,  a  eetun,  fiim,  1  sew].    A  ridge  or  mtnre. 

Bhonboid'an*,  adj.  or  u.  (L,|  [iiiLfioi,  a  figure  whoee  sides  are  eqnal,  with  two 
acut«  and  two  obtuse  angles ;  iltot,  resemblance].    A  mnscle  of  the  back. 

Bi'ma,  m,  t.  (L.)  [rifma,  from  ringor,  I  open  the  month].    Chink,  flsaure. 

■aglt'tal  (not  sag'ittal}  [tofit'la,  m,  f.,  arrow].  Beeembliog  an  arrow.  Per- 
taining to  a  vertical  meaial  plane  of  the  body  or  any  piano  parallel  to  it. 

laplu'noni  [sa^iti,  distinct,  manifest].  Applied  to  some  auperflcial  veins  of 
the  lower  extremity,  to  nervcB,  and  to  au  "opeuing." 

Soila,  ■,  t.  (L.)  [lemtdo.  ire,  I  climb].    A  stairoase;  a  ladder. 

Beanso'rlni,  a,  vm,  adj.  (L.)  [Mundo,  «n»UHn,  I  climb].    Of  or  for  climbing. 

Btiat'ia  (ayat'ik)  (contraction  of  itchiatie)  [ivniiir,  strictly  the  acetabulum ; 
the  bannch  or  hip.  Prob.  from  lax*',  strength].  Belated  to  or  connected 
with  the  ischium, 

tMTe'tory  [le,  aside,  e«nio,  I  chaoae  or  pat].  Pertaining  to  secretion  (tbs  sepa- 
ration from  the  blood  of  parUsuppoeed  to  be  useful  Co  the  animal  economv). 

■In'Utar,  tn,  tmu,  a4].  (L.)  (oba.  sinia'ter).    On  the  left  hand  ;  '  ~ 


le  luetji;  in  the  Qreek  sense  nalucH.  In  consulting  a 
pices  the  Romana  tumod  the  face  to  the  south,  and  so  had  the  eastern 
fortunate  side  to  the  left ;  while  the  Greeks,  turning  to  the  nortb,  haij 


on  their  right.) 
■ol'ens,  i,  m.  (L.)  [taltn,  c,  f ,  the  sole  of  a  shoe,  sandal].    A  muscle  of  the 

calf  of  the  leg ;  named  from  ite  shape, 
■onut'opUnre  [»iu,  body.  >A«p^,  a  rib.  the  side,  lining  membrane  of  the 

cheat].    Outer  leaf  of  blaatoderm.  producing  the  body-walla. 
Bo'mltsi  (L.)  (L.  pronuoc.  86'ml  t«s)  [ni^t,  nfum,  body].    Segmenla  of  the 

body  or  mesoderm. 
Bplanohnal'Agr  [nUyxrw,  pl-  ■,  viscera,  Mm,  treatise].    The  part  of  anatomy 

relating  to  viscera. 
Iplanoh'noplsiirs  [rrUyx'**''  viaoera,  inward  parlo,  nAnpi,  the  pleani].    Inner 

leaf  of  the  blastoderm,  forming  the  alimentary  canal. 
Ipli'nlo  [tpleti,  tplfnit,  m.,  also  titn,  enii,  m. ;  n)>ir,  ,,rit,  the  milt,  apleen]. 

Belatins  to  the  spleen. 
Ipli'DiDm,  ii,  n.  (L.)  [n*4>,  spleen].    A  patch,  pad  (because  like  the  spleen 

in  shape). 
I^le'nini,  a,  urn,  a^j.  or  n.  (L.)  [vrA^wp.  a  bandage,  compress ;  m^.  nAi|r^, 

spleen].    A  muscle  of  the  hack  and  neck,  said  to  resemble  in  shape  the 

^leen  of  certain  animals. 
Stopsdlnt,  11,  m.  <L.)  [rtd'pei,  ild'pedU  (ito,  I  atand;  pet,  pedis,  a  foot),  stlr- 

mp].    A  muscle  of  the  middle  ear  attached  to  the  stapes, 
BUpluui'lon(N.  L)  [0i#»«i,  crown,  from  rrM.,  1  oncircle].  The  point  where 

the  coronal  sutnre  crosses  either  one  of  tbe  temporal  linea. 


Snta'n,  a  (not  soat'on),  t  (L.)  [m>,  I  sew  oc  (titeli].  Svtnn;  *  doveUl 
joint;  an  Immovtble  (itienlatioti. 

Sfl'Tiai,  JaM^u  (Jaeque*  DaioU),  1478-1665  A..  D.,  wu  of  the  French  Kliool, 
and  taaght  auatomj  in  Parii.  He  waa  coane,  eDTions,  and  Jealona,  made 
no  ori|iiial  neeaich,  but  acquired  s  great  repatation.    Parts  of  the  bnin 

Syn'sliMidro'iii,  pi.  ei  (N.  L.)  [  v*i,  with,  x*"**—!  cartilage].    Union  of  bonM 

by  means  of  cartilage. 
Byn'daima'iia,  pi.  m  (N.  L.)  [v4r,  with,  Itr^,  band  (Um,  I  tie].    Unioa  of 

bones  by  means  of  ligament. 
Ttt'nift.M.f.  (L.)  [tuu,  a  band;  T«M,  to  stretch].    A  band,  nbb«ti,  Qll«t ;  a 

Hint,  i,  m.  (L.)  [»  die  made  of  knock le-bone«,  marked  on  foor  aidea]. 

The  ankle ;  the  heel:  the  aatrvgalos. 
Tento'rinm,  li,  u.  (L.)  [tendo,  niru,  I  stretch],    A  tent;  the  dam  mater, 

which  covers  the  cerebellum. 
Tei'tlele  [letiit'itliit,  dim.  of  UiH*,  it,  m.;  pi.  (otet;  a  witness,  becanae  the 

testicles  are  wi^esKS  of  manly  vigor].  A  glandnlar  organ  in  the  tcrotDDi 

which  secretes  sperm. 
Thal'aau,  i,  m.  (L.)  [»iiw«n.  »o  inner  room,  a  bed,  bridal^chamber,  a  den]. 

A  central  gaaglion  of  the  brain, 
n^'roid  or  Thj'iMld  [VrpiA,  an  oblong  shield,  ^om  **fm,  a  folding-doer,  Mm, 

reeemblanoe].    Applied  to  a  cartilage  of  the  latyni,  also  to  a  gland  and 

TarioDB  Teasels, 
niohs'a  (L.  pronnnc.)  <L.  Iridua)  [r^mx''^  timn  r^vit,  rough].    The  wind. 

pipe. 
ni'gMB  (trr'gohne)  (F.)  Itram  (rvmum,  ti,  n.  -^  tfiymrmr,  tfrit,  three,  ¥-«'*, 
Mncr).    A  triangle. 

«'tni*,  a,  ttin  (tr;kwee'tnu)  (L.)  [Wit,  three].    Having  three  comer*. 
y.  (L.)  [from  IriOaim,  n.,  wheat.  &om  len,l  rub  or  grind]. 

iiiKe  a  lemei  of  wheat. 
Troehlea,  m,  t.  (L.)  (trokleah)  [rftxit  (t^^x^),  a  runner,  anything  round  or 

circnlar}.    A  pulley ;  a  surbce  grooved  tike  a  pnUcy. 
Tjn'panla  (not  tympan'ic)  [rviiirinr,  a  kettle-drum,  r**«>,  I  be«t].    Refer* 


Triqu'tn 
TritTo'eni 


ring  to  the  tympsaam,  ear-drom. 
Dbm'oal(a<: "  '    ■      ' 


Umbilical  (not  umbirical).    Belatiug  to  the  navel. 

Umbili'ovi,  1,  m.  (L.)  [V«>Ut,  navel,  akin  to  ijitmt,  mto,  bo«  of  a  shield]. 

The  nave] ;  the  centre. 
ir'rMhn*,  i   (N.  L.)  (not  nrak'us)  [««fw,  urine,  ^u,  to  bold}.    A  band  from 

the  bladder  to  the  umbilicus ;  in  the  f<etuB  extended  to  the  allantoia. 
Urs'ter  (not  u'reter),  eris  'N.  L.)  [i>i|«rT(.  -  i.ip*»p^  from  «ir*-,  1  make  water]. 

The  excretory  canal  tima  the  kidney  to  the  bladder. 
Vagi'nal  (not  vag'inal)  [rofriNa,  m,  f.,  a  aheath].    Belating  to  the  vagina; 

sheath -like. 
TwmUbi,  Andrew,  a  native  of  Brqssels,  1614-64,  waa  a  pnpil  of  S^rlvitu.     He 

waa  the  first  author  of  a  eomprebensive  view  of  hamao  anatomy;  has 

been  called  its  founder.    He  fully  described  the  sphenoid,  stemnm,  and 

veetibule  of  the  internal  ear;  discovered  and  oamed  the  daetut  Mnenu, 

and  gave  a  ftill  description  of  the  hrsin. 
Vsi'ioal  (accord,  to  L.  quantity  vesi'cal;  cf.  cervt'cal,  nmbill'cal,  vagi'Dal) 

[Mfl'os,  r,  f.,  a  bladder,  especially  nrinary].    Belating  to  the  bladder, 
▼•r'umonto'nnm  (L.)  fw™,  w,  n.   a  spit,  m^mlmuu,  a,  <*>,  a^J..  moutkin]. 

An  elevation  on  the  doot  of  the  nretbra. 
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Aeetkbalnm,  T7, 79 
AdmtatcnlDm,  146 
AgK«r  BMl,  49 
Ab-BlDQBcia,  61 
Alft  ciDeres,  265 
Amphi&rthnxll&l  Joints,  93,  94 
Aogeiologr,  19,  204 
AdkIc  of  pubis,  74 

■acro-rertebnl,  28 

■nbcMtal,  34 
Ackle-Joiat,  132 
Anualua  ingninilis,  146, 149 
Antrum  mastoidcnm,  41 

of  Higbmore.  40.  50 
AorU,20e 
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Intemistal,  166 

Inmbu,  142 

of  sbdomiiial  musclM,  147, 148 
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Aqueduct  of  cochlea,  43 
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Arch,  crural,  149 
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palmar,  222 
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■ubpublc,  HO 
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AH«I7  or  ArterlM,  antatomotlea  mag- 
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BDsclar,  212 
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abdominal,  223 
Uuntdo,  823 


ArteT7  or  Arteries,  axillair,  219 
basilar,  S18 
bracbial,  320 
biachio-cephalic,  209 
bronchial,  223 
carotid,  210,  214 
centralis  t«tinte,  2tS 
cerebellar,  217,218 
cerebral,  216,  218 
oervical,  218 
choKid,  216,  218 
circumllei,  220,  230 
Iliac,  229 


comes  nervl  ischiadicl,  228 

phrenici.  219 
coronary,  212 


dental,  214 
dorulia  hallicis,  231 

indlcli.  222 

pedis,  231 

Kllicis,  222 
utric,  219.  228,  £99 
facial,  211. 213 
fbmoial,  229 
gastric,  224 
gaatro-dnodenalls,  224 
gastro-eplploica,  224,  22S 
gluteal,  226 
hemorrhoidal,  225, 257 
hepatic,  224 
iliac,  226,  228 
lleo-colic,  225 
illo-lumbar,  226 
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Intercostal,  219,  223 
Internal  mammary,  £19 

maxillary,  213 
interiMaeoni,  SES  ,  - 
laUal,212  L.i.)CW 


Artery  or  ArteriM,  UiTngnl,  211,  228 

Artery  or  Arteries  TBgm«l,  227 

lingual.  211 

Tertebral,  217 

lamtar,  £24 
mastoid,  212 

Vidian,  214 

median,  222 

ArticuUtions,  aio^acral,  121 

of  costal  cartilages  and  etemam.  lOI 

of  lower  extremity.  120 

mnBcnlo-phrenic,  219 

of  ribs  and  vert«bne,  99 

Dual,  214,  216 

of  trunk  and  head,  95 

Obturator.  227 

of  npper  extremity,  104 

oedpital,  212 

of  vortebral  column,  86 

orbital,  213 

Asterion,  64 

ovarian,  326 

Auricles,  205 

palatine,  212,  S14 

Auricular  point.  64 

pancreatico- duodenal,  224,  2!S 

i«rineJ,227 
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pharyngeal,  213 

BHion,e4 

phreni<C224 

Bladder,  339 

plantar,  232 

Bone  or  Bones,  analysis  of,  £8 

popU»»l,230 
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atlas,  24 

pallida,  222 

aii^Se 

claTicle,64 

cuboid,  88 

pndic  227,  229 

cuneiform,  73.  87,88 

pyloric  2M 

epihyal,  104 

radial,  221 

epipteric,  56 

radialia  indicia,  SS2 

ethmoid,  47 

ranine,  211 

femur,  80 

receptacQU,2l5 

abuIa,BS 

renal,  225 

rn>ltt«l,38 

■acntl,  224,  220 

scapular,  218,  230 

hyoid,  36 

aRiatio,228 

iliac,  77 

sigmoid,  236 

incM,30a 

•plenic  224 

Intermaxillary,  GO 

iachium,  78 

s^Io-maatoid,  213 
nibclaTian,216 

lDnar,73 

malar,  52 

malleaa,303 

maxillary,  48,  54 

metacarpal,  75 

thyroid,  211, 218 

nasal.  S3 

axis,  238 

navicolar,  B7 
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of  the  bead,  35 
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of  palm,  75 
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palate,  60 

parietal,  37 

patella,  83 

pbalanges,  76,  8S 
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pyramidal,  73 
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scapula,  67 

semilunar,  73 

sesamoid,  78,  89 

spheDoid,  44 

spongy,  45,  48 

sCapsfi,  303 

talus,  S6 

temponil,  39 

tibia,  83 
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trapecold,  74 

tarbiiialA,  51 

Dlna,70 

nncilbnn,  74 

vomer,  52 
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Brain,  2^ 
Bregma,  63 
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iatertabercalsrlB,  100 
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of  hip-Joint,  125 
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of  Monro,  106 
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prepatellar,  130 

pretibial,  138 

retro-epi trochlear,  ll'-I 

subacromial,  104 

snbc  rural,  137 

sDbpatellar,  ISa 


Calcar  femoiale,  83 
Calvaria,  59 
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dental,  49,  63 

Hunter's,  192 

internal  orbital,  S7 

malar,  63 

medullary,  18 

neural,  18 
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of  nasal  duct,  49 

orbital,  38 
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pterygo-palatine,  46, 51 

sacral,  29 

semicircular,  306 
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tempoTBl,  53 

vomero-basilar,  52 
Canaliculus  lunomlnatOiS,  47 
Cerebellum.  262 
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Chordn  tendiuMB,  206 
Circle  of  Willis,  218 
Clanatmm,  260 
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Clivua  BlumenbachU,  41 
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CtBlom,  18 

Colon,  33S 

Concha,  301 

Conchie  sphenoidalM,  4B 

Con  OS  arieriosuH,  206 

Oamea,298 

Cornucopia.  S66 

Corpus  albicans,  268 
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fimbria tum.  260 

qusdriKemlnum,  ! 

striatum.  260 

Costal  cartilages,  33 

Crest,  frontal,  39 


obtuialcr,  78 
occipital,  36 
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of  tibia,  84 
sphenoidal,  46 
supramactoldgSB, 
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Darto^  115 
Degiutition,  164 
Development  of  ovum,  17 
Diaphragm,  153 
Dlartbrodial  Joints  93,  94 
DuodeDum,  !BS 
Dora  mater,  849,  SSS 


Elbow-Joint,  110 
Embryology,  17 
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Owntal,  38 
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bypothenar,  181 

tbenar,  184 

ilio-pectioeAl,  77 

Emineotla  arcnata,  4S 

articularis,  39 
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ciuerea,  265 
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iDnominata.  36 
Epiblast,  17, 18 
Epididymis,  346 
EpipbyBia,  SO 

cerebri,  263 
Eustachian  tube,  43,  302 

valve,  805 
Eye,  S97 
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Fascia,  138 
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oerricai,  157 
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Fasda  dentklk,  280 

iliac,  148 
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intmcoIniiuiaT,  147 
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Inmbar,  142 
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obturator,  150 
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paniMd,  15S 

perineal,  149 

plantar,  198 

prevertebral,  158 

recto-veaical,  160 

■emilanar,  175 

subpubic,  149 

temporal.  172 
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Fascicnias  tercH,  265 
Fat-pad,  buccal,  171 
Fissure,  calearine,  256 
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hlppocampal,  256 
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sphenoidal,  46,  67 

spbeno-mazUIary,  57 
Flocculus,  283 
Pontanellie,  62 
Foramen,  aortle,  IS3 

cseum,  39 

caroticaxlinoid,  47 
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centrale  rochi 

condylar,  36 

inferior  dental,  55 

Infkaorbital,  4S.  49 

Intervertebral,  2^  30 
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mastoid,  10 
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qaadratum,  163 
rotundam,  4G,  46 

singulare,  43 
apiaoaam,  16 

Btylo-mastold,  43 
supratrochlear,  69 
thyroid,  77,  79 
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condylar,  36 
coronoid,  69 
dlgaatric,  40 
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Oalea  aponeurotica,  166 
Qall-bladder,  333 
Ganglion,  cervical,  292, 293 

Oasseriau,  267 

geniculate,  272 

jugolar,  271 

Meckel's,  269 

ophtbalmic,  268 

otic,  271 

petrous,  271 

semilunar.  295 

submaxillary,  271 
Geniculate  bodies,  262 
Qcrdy's  fibres,  183 
Qlabclta,  38 
Oland,  mammary,  352 

parotid,  321 

prostate,  312 

sablingual,  321 

aubmaiillary,  321 

thyoiuA,  315 

tbyroid,  315 
Groove,  basilar,  37 

bicipital,  60 

Infraorbital,  19 

lachrymal,  49 

mylo-byoid,  55 

obturator.  78 

olfactory,  18 

posterior  palatiue,  61 
spiral,  68 
subcostal,  33 
Gyrus,  angular,  2S6 
rornicstos,  257 
hippocampi,  267 
marginal,  256 
opertos,  256 
uncinate,  2S7 
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HemUithroBla,  U 
Heole'B  snkle-JoiDt,  133 
clusiflotian  of  Joints,  M 
vertebnU  ligameuta,  100 
wriBb-joint,  114 
Hi[»joiDt,  123 
Hippocampiu,  859,  260 
UoDiologies,  mnsculsr,  20! 
of  carpuB  and  tarsus,  92 
of  ilium  and  scapula,  92 
of  upper  and  lowet  limbs,  91 
Hypoblast.  17, 18 
H^popbjEis  cerebri,  SS6 


sacral,  S9 
Infundibulum,  il,  SSS,  306 

Intervertebnil  disks,  96 

Intestiues,  324 

Iris,  299 

laland  of  Beil,  SSfl 

J. 

JoiDts,  clasBiflcation  of,  93 


Labyrinth.  47.  305,  306 
Lac«rtuB  flbrosus,  175 
Lambda.  63 
Lamina  dner«*,  K7 
cribrosa,  42 
papyracea,  47 
r.arrey'a  space,  153 
I^ryni,  310 
Ligament  or  Llgamenta,  MCtesory,  OS 

of  astrafialus,  135 

of  forearm,  113 

of  hip,  164 

of  knee,  128 

of  taims,  136 

of  wrist,  116 

tibiofibular,  134 


Llgsnieitt  at  LigHiienti,  aooeMotinm 
latenle,  103,  129 

mediale,  103, 1S9 

radiale,  119 

ntnare,  119 
Bcromio-clsTicular,  106 
alar,  99, 127 
annular,  118,  ISt 
auterior,  85, 110,  114, 128, 132 
arcuate,  118, 121, 128, 163 
Bstntslo-scaphoid,  1^ 
atlo-axold,  96 
Bertini.  124 
biacbial,  174 
calcaneo^stragaloid,  133 
calouieo-eabold,  133, 136 
eakaneo-flbulare,  136 
oalcaneo-naTJculare,  136, 137 
calcaneo  seaphoid,  133,  136 
cali^neo-tibiale,  136 
capituli  fibuln.  131, 133 
capituloram,  138 

dotaalia,  120 

volaria,  119 
capsolar  of  elbow,  110 

of  hip,  123 

of  knee,  127 

of  lower  jaw,  103 

of  shoolder,  107 

of  Tertebie,  96 

of  wrist,  115 
carpi  commune,  116 

doraale  profnndnal,  117 

Tolare  profundnm,  118 
propriom,  117 
orpo-meta«aTp«*,  117 
chondro-atemal,  101 
chondro-xjpbold,  103 
colli  cosbe,  101 
GOQJngal,  100 
conoid,  107 
eorkco-actomial,  104 
coraoo-«lBVicular,  107 
Doraco-glenoidale,  109 
C0T«co-hnmeral,  109 
aoroDBiT,  1 


.102 

Ccsto«lavicular,  106 
oooto^oiacoid,  151 
ooeto-ti>nHveiae,  100. 101 
oosto-vcrtebrsl,  99, 100 
-loid,  123 
«l,  96, 126,  194 
'oo-navioolarc^  137 


Llguneot    or    Ugunenls, 
boidM,  136 
deltoid,  132 
denticD  latum,  219 
dorwl,  114, 119,  120, 133 
blvifonn,  122 
Flood'B,  109 

randirorm  of  Bettioa,  104 
GimborDBt's,  147 

reflected.  147 
glenoid,  lOtt 
Kluooideo-bmchlal,  100 
Kleooidcu-bumenil,  109 
hsmo-mettMarpeuin,  llEI 
hamera-caronaid,  III 
hDmeto-olecranon,  111 
iliuMnn  proprium,  130 
Uio-remomI,  124 
Ilio-loialNir,  121 
llio-pectiaeal,  149 
illo- trochanteric,  124 
inguinal,  I4T,  149 
iotomrtlcalsr,  100 

flbro-ortilaee,  103,  lOB 
Intercarp^  "' 
in  te  re  bond  ml,  102 
interclavicular,  106 
intercostal,  102 
intorcnirallft,  101 
intennetacarpeo,  117,  110 
iDtenoetatanea,  136,  137 
Intermaaenlaria.  174 
IntertMseous,  113,  114, 132,  t33 
intenpiDouB,  96 
interstomal,  102 
intertraniverse,  07 
intr^ugular,  103 
iichio-capsular,  124 
ischio-femoral,  124 
laclniatnm,  194 

iBtenl,  00, 103,  111,  113, 129, 139 
latum,  09 
luDibo-iostal,  101 
mallGoli  lateral  IB,  134 
mrtiitdrwl,  133 
metatarsv-pbalaafieal.  138. 


115,  l; 


.170 


navicular!  cuboldea,  i; 
nuchte,  96 
obliqac,  113,  138 
nbtaratoT,  96, 120 
ooclpito^tloid,  98,  99 
weipito-azold,  99 
odontoid,  09 


Ligament 

Joint,  132  ~ 
of  Bkrkoir,  111 
of  Bigelow,  124 
of  bladder.  IGO 
of  Burns,  187 
of  carpus.  114 
of  ilio-aacnl  Joint,  121 
of  CallM,  147 
of  olbow-joint,  110 
of  Hey,  1H7 
of  hipjoint,  123 
of  knee-joint,  196 
of  larynx,  311 
of  metacarpoB,  114 
of  phalBogee,  111,  133 
of  rectum,  160 
of  srapula,  104 
of  Bhoulder-Joint,  107 
of  skull.  102 
of  tarsus,  132,  136 
of  utenu,  351 
of  Winslow,  128 
of  wrist-Joint,  113 
of  ZInn,  170 
olecrano>caronaid,  lit 
orbicular.  111,  124 

palpebral,  1S7 
patoltn,  128 

petro-»pbcrioidal,  43, 103 
piso-hamatnm,  110 
plso-mctuciirpeum,  110 
plantar,  133 

plicn  aynov.  patellaris,  127 
poplitenm  arcustum,  12H 
pueterior.  %■>.  Ill,  114,  l-H,  132 
Pou  part's,  146 
pterygo-maiillary,  104 
ptet7t(a-petro9al,  103 
pnbo- femoral.  124 
pubo-proslatic,  150 
radlato.  118 
radiO'Ulnar,  ti3 

TStinacula  tend  Id  am,  ISO 

retinaculum,  109 
lig.  arcuatj.  128 
peronffionim,  194. 196 

sac rO'Cwcy Ream  articularei  67 

sacro-sciHtic,  132 

aacrnHiplnaeiim,  122 

tacro-tubenieuai,  122 

sotpbo-cuboid,  133 

•eif>ulo-cl>Ticnlar,  IdT     j,|^. 


109 
■emllaDKT  fibTO-cutltacei,  128 
ipbeno-muillar;,  104 
Bpino-glenoid,  106 
Btellste,99 
■terDO-cUvicDlar,  lOG 
Btylo-hyoid,  104 
Mylo-mmiillftry,  103 
Btylo-myloid,  103 
sabUkTai,  96.  179 
BDbpabic,  121 
saprucapular,  105 

■DpTUpiDQDS,  96 

■■upeDBorj  of  eye,  171 
of  peDiH,  146 

t&lo-calcanek.  135 

talo-cmralia,  1^ 

talo-ilbaUre,  136 

t>li>-DSTic(ilBre,  136 

tolo-tibiale,  135 

taiBeuiD  traDBversnm,  137 

terao-meUtAne*,  136 

teres,  123 

tibin-calauieo-Dsvicalare,  135 

tibio-flbalar,  131,  13* 

tibio-DBTicnlare,  136 

tr&ntTene,  98,   105,   114,  119,  123, 
1S8,   132,   183 
humeral,  109 
of  pelvis,  ISO 

trapezoid,  107 

triangiilBr  U7,  149 
fibroH^rtilage,  113 

tubcrcali  coatte,  101 

taberofilUtnm  vertebraliam,  lOt 

vaginalia,  119,  130,  179 

vincuia  tendiDam,  179 
Ligiila.  265 

Llngnal  coDVolution,  257 
Lingula,  263 

maDdibals,  55 

spbeooidalb,  44 
LimbuB  epbenoldalit,  44 
LiDe,  buccal.  53 

1(1  u  teal,  77 

ilio-pectiueal,  77 

iDlertrochanCeric  61 

oblique,  54,  71,  64,  85 

popliteal,  B4 

temporal,  37 
Linea  alba.  146 


LiMk  DooglMll,  147 


ailnnarii,  148 
Splgelii,  148 
■plendona,  249 
146 


r,  331 
Lobe,  central,  SS6 

froDtal,  S66 

occipital,  256 

jNuieUl,  255 

temporo-spheDoidal,  258 
Lociu  uiger,  359 
Lnnga,  316 
LTTDphatic  glandt,  aiilUrj-,  248 

cervical,  248 

ingainal,  246 

meaenterie,  246 

pelvic,  246 

thoracic  247 
Lymphatics  of  lower  tinb,  346 

of  abdomen,  246 

of  head  aod  neck,  248 

of  pelvi^  246 

of  tborai,  247 

of  appet  limb,  247 


Halleoloa,  84 

Haodlble.  54 

Harrow,  21 

HeatDB  of  noM.  48, 61 

Mediastinum.  316 

Hedalla  oblonj^ta,  2S3 

Hembmna  saccirormls,  113 

tympBUi,  302 
Heniscua,  123 
Heaoblast.  17,  IB 
Midriff,  152 
Modiolus,  306 
Month.  31S 

Huacle  or  Husclot,  abductor  hallidi. 
199 
Indicia,  185 
minimi  dig.,  184,  200 
osais  metatani  qulnti,  200 
pollicia,  182, 184 
McessoriliB,  179 
acnmio-clavlcalaris,  173 
addnetOT  brevls,  193 
RracUIi,193 
&«liicia,200 


nyGooi^lc 


fnacle  dt  HukIss.  macniu,  193 

Hmcle  or  Hoicles,  cnnator  cooc 

16t 

pollicie,  1S4 

deltoid,  173 

kgiUtoT  CBUde,  188 

anguli  oris,  168 

iknconeiiB,  176,  IHl 

labii  infetlori*.  169 

qnlQtna,  176 

■epti,  169 

diaphragm.  1.53 

Miomalue,  \H9 

dlKKStric,  159 

menti,170 

dilator  naris,  169 

BTticaUriB  genu.  101 

doiso-cpUrocblcariB,  141, 176 

qjscuUtoruriiiie,  153 

MTtCDoldeus,  314 

epicranius.  166 

temporalis,  166 

Huriculariii.  166,  167 

erfctor  penia,  151 

aijgoa  phntyngis,  163 

apinK,  143 

uvuIh-,  1S3 

eitcnsorbrevis  digit,  loe 

biceps,  174 

digit,  manus,  1S3 

remoris,  193 

pollicis,  183 

blventer  ccrvicln,  143 

CMpi  rad.  accew.,  ISO 

manillbuUe.  IM 

brevior,  180 

bracbUlis  uiticus,  175 

coccygis,  143 

intemuB,  175 

intermedins,  180 

brachio-redialis,  180 

longioT,  180 

nlnaris,  18) 

bulbo-caTemogog,  153 

caninuB,  168 

digiti  qninti.  181 

cephtlo-pharyiiKeuit.  168 

hallicis  brcTlB,  199 

ludicis  proprius,  183 

cbondro-epitrochle«ri8, 15* 

loDgDS  halliciB,  195 

digit.,  im 

prlmi  iDtemodii  b*ll.,  196 

cili«y,a99 

circa  mtleinx,  IflTi 

pollicis,  183 

medii  dieiti,  183 
minimi  digiti,  181 

iM«if>meUc  poll.,  182 

eomplexaB,  143 

primi  internod.  poll.,  162 

sec  intern,  poll.,  183 
flexor  br«vlB  dieit.,  199 

Dkrli,  169 

nretbm.  152 

vena  doiwliapenla.  153 

hall.,  800      . 

coTMO-brKhialis.  ITS 

min.  dig.,  184,  SOO 

poll.,  184 

conu»  ulnor,  176 

caipl  ndlalis.  177 

brovis.  179 

comig»tor  snporeilil,  IB7 

nlnari^  177 

brevls.  179 

CMlO-bKUIil,  160 

longns  dlglt«rum,  197 

crenwster.  148 

Mx««.,m 

hall.,  198 

Brlothbyoideui.  160 

pollicis.  179 
satllmU  dinit.,  178 

eraraoa,  19t  ' 

prorundus  digit.,  17a 

eoblto-csrpeiu,  179 
14— Aut. 

•™"'^'"'   .,Ci>oglc 

UuBcle    or    Hmclea, 
196 
gemelli.  IBS 
genio-hyogloaniB,  161 
Itouio-hyoideuB,  160 
glafiMHStaphylidUB,  163 
giDtei,  IBS 
glateo-perinealis,  161 
gracilis,  ITl,  193 
Horner's,  l(t7 
hyoglossns,  161 
biriv-pharyiigeiu,  16! 
hyo-tbjToideiis,  160 
JliacDS,  187 

illo-cosUlis  cervicia,  143 

dorsi,  143 

lumborum,  143 
illo-pBOfts,  187 

iodicatar,  1S2 
mrnspinaluB.  1T3 
interctaticutar.  164 
inlercoatales,  156 
foterossei,  135,  300 
interspinales,  144 
intertraasversaleti,  144 
iDtertransversarii.  165 
ischio-aponearoticus,  193 
isehia  cAvemoexa,  151,  1E2 
ischiO'Cocc^KeuB,  151 
labii  propnas,  169 
larfDgo-pharyngeus.  163 
latisaliDUs  dorHi,  140 

anKiili  oris,  168 

labii  sap.,  168 
levator  anl,  151 

clBvicaiie,  158 

mentl.  170 

palati,  163 

palpebne,  170 , 

scapalce,  165 
levatorea  cosCaraiD,  144 
liugualia,  161 
longlaalinue  capitis,  143 

cerricis,  143 

doni,  143 
loDgn*  atlantis,  tSG 

capitis,  1S5 

colli,  166 


Muscle  or  Muscles,  mento-hyoid,  156 
multifidos,  144 
mylogloGfiuB,  161 
m;  lohyoidcOB,  ISO 
naoalii,  169 
naso-labialis,  169 
oblique,  inferior,  170 

superior,  170 
obliquus  capitis,  144 

extern  OS,  146 

iDteroot,  147 
obturator,  189 
occipitalis.  106 

minor,  157 
occipito-frontalU,  166 
occipitophfuyugena,  1S3 
occipito-scapularis,  140 
of  abdomen,  146 
of  arm.  174 
of  back.  139 
of  breast.  154 
of  foot.  198 
of  foreann,  176 
of  band,  183 
of  head,  166 
of  hip,  167 
of  hyoid  bone,  158 
of  leg.  196 
of  neck,  167 
of  orbit,  170 
of  palate,  163 
of  perinenm,  ISO 
of  pbBr;ni,  108 
of  scapula,  173 
of  thigh,  190 
of  tongae,  161 
of  trunk.  139 
omo-bToidons,  159 
i^ipooeDB  hallicii,  200 

minimi  dig^  18&,  200 

pollicts.  184 
ortiicniatis  ocnii,  167 

oris.  169 
palato-glossoa.  163 
palato-pbarjDgeua.  1S3 
palato^taphjlinuB,  163 
pslniariB  brevii,  1^ 

longua,  177 
paplllares,  S06 
pftctlnati,  806 
pectinens,  193 
pectoral  is  mqor,  154 

minor,  15G 

mlnlmiti,  15B 


:>,Ct.>t)'^le 


r  Unicles,  penmecHxlca 


lODgDS.  195 

qnartoo,  196 

quint.  diKlti,  196 

tertiuB,  195 
petTO-phuynKeUB,  163 
petro-aUphyliuus,  103 
pbarynga-nutataiileus,  163 
pharyugo-Btsphyliniu,  163 
pisi-annalariB,  1^ 
piBi'DielBcarpeus,  185 
piei-uncinBtus,  163 
plaiilaris.  197 
pUtysDiB  mjoidi-s,  157 
poplitcua,  197 

minor,  197 
pronator  quattratas,  179 

teres,  m 
paoaa  mBgnUH,  ItiS 

pterygoids  U9.  172 

propriuB,  ITS 
plerygo  pbaryDgoja,  163 
ptorygo  dpiiiomi.i,  IT'2 
pubo-coccygfiii,  151 
pubo-tnngvcnulis.  148 
pyramidal  is,  146 

Dasi.  169 
pyriformis.  189 
quadratus  fumoris,  189 

labii  sup.,  I6n 

lumboruni,  187 

menti,  169 

plantiv,  19» 
quadriceps  fomoris,  190 
radlalisintvmu-.  1T7 
ndio-rarpeUB,  179 
recti  or  eye,  170 
rectu!!  abdominis.  145 

capitis  anticiis,  165 
lateral  in,  145 
posticna,  144 

femoriK,  191 

lateralis  abd.,  146 
rhombo-altoldrus,  141 
rbomboldi-us  m^or,  140 


Hiucle 


occipitalis, 
risorius,  188 

totAtorea,  144 


140 


Muscles,  ucro^coceygena, 


1,  151 


sacro-lumbslis,  142 
■acro-spinalis.  142 
»artorlus,  190 
(caleoi,  164 
scalenus  minimas,  166 

pleuralis.  165 
semimembranoaas,  192 
semlspinales,  143 
semitendinoens,  192 
aerratus  anticus,  155 

magnuB.  155 


spheao-pbarynaeiis,  163 
Bpheno  aUphylmui,  163 
sphincter  aiii,  151 


O'Clav 


toid,  I 


slerBO-hyoidcuB,  l.'iO 
stemo-9capulari»,  154 
Bterno-tfayreoidcuB,  160 
■tflo^ariculnria.  161 
stylo-glosana,  161 
■tylo-byoidcuB,  159 

■Iter,  1,t9 

prafuudiiB,  159 
Btvlo-pharyiigeUB,  182 
Bubanconeiis.  176 
BnbclaviuB.  l'>4 

Bubcranlis,  1»1 
snbcntaneuB  colli,  157 
subdeltoid.  173 
BubBcapnlaris,  174 

minor.  174 
supinator  brcvia,  182 

longus,  IHO 
access..  ItKI 
snpisclavicularis,  154 

propria*,  168 
inpracostalia,  ISH 
anpnspiiiatus,  173 
temporal.  17^ 

minor.  172 
Unsor  palati,  163 

*»"'•»"    i>,  Google 


r  Hnaclea,  tensor  trocUa», 


tjmpani,  3(M 

vagiuEB  femoris,  190 
teres  miOor,  110 

minoT,  173 
tbyreo-hjoideua,  160 
Ihf  ro-arjtenoid,  313 
thj-ro-epiglottic,  313 
tibialis  anticus,  194 

pOBtiCUB,  ItKT 

secundaa,  197 
tibio-fascialis,  195 
tnushelo-ujaBtaid,  143 
traDBversaiis  abd.,  148 

cerricis,  143, 165 
transversi  tharscis.  156 
tTansverso-spinalis,  143 
tranaveraas  c«III,  160 

nnchn,  1^ 

orbitte,  171 

pedis,  aoo 

perinei,  151 
profundus,  152 
tnpezias,  139 
triangtilaris  meati,  168 

triceps,  175 

sum,  196 
triticeO'filossus,  161 
trocblcarifi,  170 
nlaarls  eilvrnus,  181 


brevia.  179 
quinti  dlgiti,  181 

nloo-carpeufl,  179 
vasti,  191 
ivRomaticas.  16S 
Myology,  19, 138 


Nuion,  63 

Nerve  or  Nerves,  abducens,  271 

anterior  craml,  886 

ArnoldX  275 

auditory.  273 

aarleuluria  ntaftnus,  279 

aaripulo-tpniporal,  270 

cardiac.  27ti,  293 

chorda  trmpaiil,  272,  304 

cillarr,  268 

circumflex,  aSl 


Nerve  or  Nwres,  commankana  noni, 
279 
mnial,  286 
deacendens  nonl,  377 
dorsal,  283 
facial.  272 
geDito-cTural,  285 
gloBso-pharynge*!,  273 
gluteal,  288 

Ktatory,  271 
,  _K)gloflBal,  277 
ilio-hyp<^^tric,  2S5 
ilio-inguiual,  285 
Inrerior  maiillary,  270 
infraorbital,  269 
iDteroeseoiks,  282, 283 
JacobioD's,  274,  304 
laryngeal,  275 
lingual,  271, 274 
lumbar,  283 
mediau,  281 
motor  ocnli,  267 
muBcula-cutaueona,  281,  291 

nasal,  268,  269' 
obturator.  286 
occipitalis  minor,  2TO 
olfactory,  268 
ophtbaliuic,  267 
optic,  266 
orbital,  269 
pathetic  267 
perineal,  289 
peroneal,  291 
petrosal,  270,  272.  274 
pharyngeal,  270,  275 
phrenic,  279 
plantar,  290 
pneamogastric,  274 
popliteal,  289, 291 
pDdic,  289 
radial,  283 
sapbsnona,  287 
sciatic,  S88.  289 
spinal  accessory,  276 
splanchnic.  294 
suboccipital,  277 
auperflclalia  colli,  279 
superior  maiillary.  269 
suprascapular,  280 
mnpatbetic,  292 
tb  oracle.  280 
tibial.  290.  291 
trifacial,  267 
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Nerve  or  Kerres,  tympftnlc,  273, 274 
ula».  283 

Vidian,  270 
Neural  arch,  24 
Neuroglia,  SSI 
Neurology,  19,  2*9 
Nose,  397 
Natcb,  coinco-scapular,  67 

cotyloid,  79 

episternal,  33 

ethmoidal,  38 

fireat  acapular,  66 

ilia-aciatic,  76 

lutercondylar,  82 

jugDlur.  37 

lacbrymal,  49 

uaaal  33,  48 

parietal,  40 

popliteal.  Hi 

pterfKold,  iH 

sciatic,  77,  79.  122 

aomilunar,  3J,  55 

aigmoid,  So 

Bphena'palatine,  52 

eiipraacapular,  67 

vertebral,  24 
NotochoTd,  17 
Nucleus  amygdala,  260 

caudate,  260 

lenticolar,  200 


Obeliun,«3 
Obex,  265 
Owipitat  point.  63 
CEaophagQi,  323 
Otecranon,  70 
Olfactory  tract,  25S 
Olivary  body,  353 
Oniontum,  341 
Oiwrculum,  256 
Ophryon,  6i 
OpiHtbion,  64 
(t|>tic  commlieure,  258,  36 

tlialBmaa.  361 

tract,  2.-1-,  366 
Orbital  plate,  3M,  45,  47 
Orbila,  57 
Organ  oT  Corti,  307 
09  ao«Ubnll,  19 

CApltatum,  74 


plan 


ru,  47 


pubis,  7H 

tri^aam,  68 
Owa  Bupersterualia,  32 

triquetra,  56 
OsBiculnm  Jugalue,  56 
OsBiflcation,  30 
Osteology,  19 
Ovary,  351 

P. 

J^late,  320 
Palatini;  trigone,  49 
E'ancreaa.  334 
Panniculus  adipnans,  139 

carnoauB,  139 
Parietal  boss,  37 
ParovariuiD,  352 
Pars  in  termed  ia.  373 
Patella.  H3 

Peduncles  nf  cerebellum,  i 
Pelvic  girdle.  91,  120 
PclviB,  76, 79 

poaitioD  or,  HO 

differences  in,  80 
Penia,  342 
Pericardium.  204 
Perimyalam,  138 
PerioatcaiD,  30 
Peritoneuiu,  330 


liippocampi,  360 
Pbalanges,  76, 89 
Pbaryui,  322 
Pia  mater,  249,  252 
Pillar  of  ranccB,  163 
Pineal  glaod,  362 
Pituitary  bodv,  258 
Pleura,  315 
Plexus,  brachial,  280 

cardiac,  294 

carotid,  292 

cavernous,  293 

cervical,  278 

epigastric,  396 

lumbar,  284 

pelvic,  296 

sacral,  2fl8 
PoDB  Varolii,  354 
Poms  acusticDs,  42 
PoMerior nam,  G9   C.i 


Pwcnneus,  257 

Bibs,  T«Tt^inH)hondiml,  ae 

Primitive  Btre^,  17, 18 

Proccfls,  accessory,  87 

Bidge,  gluteal.  81 

alveolar,  49 

mylo-hyoid,  55 

angular,  36 

pectoral,  68 

articular,  24,  31 

pronator,  71 

dinold,  44,  45 

superciliary,  38 

cochleariform,  43 

coracoid,  66 

supracondylar,  68,  81 

coronoid,  55,  70 

ensiform,  32 

crural,  187 

ethmoidal,  54 

femoral,  149 

fronlal,  52 

Boatrum,45,a69 

hamnlai,  46,  54 

incisor,  50 

S. 

jOKuIar,  36 

lachrymal,  54 

Sacrum,  28 

Sagittal  plaoe,  19 

mammillary,  27 

marginal,  53 

Sarcolemma,  13B 

mastoid,  40 

Scapula,  65 

maiillaiT,  61,  54 

Scarpa's  triangle,  229 

nasal,  38,  49 

Sclerotic  coat.  S98 

odontoid,  S5 

Scrotum,  345 

orbital,  51,  53 

palate,  49 

Sella  tareica.  44 

paratnastoid,  37 

petrosal,  44 

Septum  cnirale.  187 
lucidum.  859,  261 

pyramidal,  51 

spheooidttl,51 

nasi,  60 

epJDOiis,  SA.  30,  45 

tube,  43 

styloid,  43,  71,  72.  76,  85 

Seaaraoid  plate,  138 

superior  turbinate,  48 

Sheath,  crural,  187 

supracondylar.  89 

of  rectus,  147 

trauBverae.  24,  30 

Shoulder,  64 

tubarius,  4(> 

Shoulder-Eirdle,  90.  104 
Shoulder-joint.  107 

uncinate,  47,  74 

ungual,  76 

Sigmoid  cavity,  70,  72 

vaginal,  43.  44,  46 

liphoid,  32 

circular,  238 

Processes  <if  Ingrassias,  15 

coronary,  233 

pterygoid,  44,  40 

frontal,  38 

Pyramid,  253 

lateral,  238 

B. 

magDus,!09 

maiillary.  50 

Badio-earpal  joint,  115 

occipital,  838 

Radius,  71 

petroeal,  238 

straight,  238 

nectum,  333 

Riatiform  body.  253 

Skeleton,  19 

Hetlua,  299 

Skull,  as  a  wholei.  55 

fired  polnB  on,  63     r -  . 

Tegmentum,  S6S 

Spermstic  cord,  344 

Tendo  Achillis,  )07 

ocnli,  167 

Sphenopetrosal  lamiuB,  47 

Tentorium,  259 

SpiuBl  cord,  349 

Testis,  344 

Spine,  44 

Thigh,  80 

iliac,  79 

Thorai,  31,  34 

Dasal,  48,  51 

Tibia,  83 

of  iscliiuin.TT 

TonKue,  30e 

of  pubis,  77 

Tonsil,  263,  320 

of  MapuU,  66 

Torcular  Herophili,  36 

of  tibii, M 

palatine,  51 

Trachea,  314 

peroneal.  86 

Spines,  meiiUI,  54 

Tragus.  301 

Trapezium.  254 

Splanchnopleure,  18 

Triangle  of  Petit,  147 

Spleen,  335 

suboccipital,  145 

Trocbantors,  81 

Stapee.  303 

Trochlea,  69 

Stephaniou,  64 

Tuber  annnlare,  254 

Stcrnnra,  31 

cinereum,  258 

Stomach.  323 

Tubercle,  adductor,  82 

SuhiiasBl  point,  63 

carotid,  26 

Felatiiioaa,  2r)l 

conoid,  63 

Sulci  of  brain,  aW 

deltoid,  65 

Sulcus,  frontal,  30 

occipitalis.  41 

lachrymal,  40 

Liafiauc'B  33 

metiUl,  54 

Superior  max  ilia,  48 

obturator,  78 

of  femur,  81 

Suprarenal  capHule.  335 

of  tadiuB,  72 

SustenUcnlnmtali.  M6 

of  the  quadrwtus,  81 

Sutures,  coronal.  5(i 

of  tibia,  84 

lambdoid,  S6 

pharyngeal,  37 

saKitUl,  56 

SyniphysU  pubis.  78, 120 

fcaleoe,  33 

Synarthrodial  joiQtJ.,  93 

Bupragleuoid.  ff7 

Tubercles  of  astragalus,  87 

KTodemnoiiiH,  94 

Taberosity,  bicipital,  71 

Synovial  cavities  of  ankle.  137 

costal,  65 

of  wrist,  116 

ltreat,68 

iliac,  77 

of  iBchiDm,78,70 
of  fcaphoid,  73,  87 
small,  68 

T. 

Tnnia  semiciKQlaris,  S60 

of  superior  maiilla.  4S 

Talus,  86 

of  the  paUte-bone,  Gl 

Tarsus,  86 

of  tibia,  83 

Teeth,  318 

Tegnwn  tynfud, «,  49 

ornlna.70         „,GoOglc 

Tympanic  pfato.  U 

Vein  or  Voini^  popUted,  » 
portn,244 

pndic,  243 

V. 

Ulna,  TO 
Vtelet,  337 

renal,  242 

aaphenoaa,  242 
BpinsI,  241 

Utsihm,  343,  3*9 

Utertis,  349 

temporal,  236 

V. 

Vagina,  349 

thyroid,  234 

Valve  of  VienBwna.  263.266 

tibial,  243 

Vaa  defereoa,  347 

Dinar.  240 

Vein  or  VeiiiB.  angular,  235 

vertebral,  234 

axillary,  240 

aiygo.,  340,  341 

mednllary.  263,  265 

bSBilic,  340 

palatl,  163 

cardiac.  233 

Ventricles,  205 

cava  inferior.  241 

of  brain,  260,  S62.  263 

aupcrior.  H33 

Vertebra  denUU,  25 

cephalic,  240 

proniDeDS,  86 

Vertebra,  cervical,  24 

cervical,  234 

dorsal,  26 

ralBe.S8 

isC"''" 

Inmbar,  26, 27 

MCral,28 

Vertebral,  2S 

bcial,  235 

column,  23,  29 

femoral,  243 

Vestibule,  305 

hepatic.  242 

iliac,  242,  243 

Vitelline  membrane,  17 

Vocal  cord*.  312 

infereoatal,  235 

Vnlva,  348 

interaal  maxillarr,  238 

iupilar,  236.  237 

w. 

Inmbar,  241 

maima  Galeoi.  237 

"While  line,"  IBO 

median,  240 

WingB  of  xpbenold,  44,  45 

obliqaeofUBnhall,e33 

W^iat-bonei^  72 

Wriat -Joint,  113 
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